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FORMULATION OF AN INCENSE CONTAINING Molineria latifolia Herb. ex Kurz FOR THE
TREATMENT OF VAGINAL DISCHARGE IN REPRODUCTIVE-AGE WOMEN AND
ITS ANTIOXIDANT ACTIVITY

Dailamee Hama' Filya Madsoo® Piyanuch Suwannarat®’ Supattra Prom-in*
Theeraphong Ninlaor’

Abstract

This study was aimed to investigate antioxidant activity and develop a suitable incense
formulation containing Molineria latifolia Herb. ex Kurz for alleviating vaginal discharge symptoms
in reproductive-age women. The active ingredients were extracted from the herbal incense
formulation including Molineria latifolia Herb. ex Kurz, Zingiber montanum (J.Koenig) Link ex A.
Dietr., Curcuma longa L., Citrus hystrix DC., Curcuma aromatica Salisb., Acorus calamus L., Curcuma
zedoaria (Christm.) Roscoe, Areca catechu L., Alyxia schlechteri H. Lev., Blumea balsamifera (L.)
DC. and Styrax tonkinensis Craib ex Hartwich, using 95% ethanol as the solvent. The antioxidant
activity was assessed using the DPPH radical scavenging method. The incense formulation was
developed to be suitable for use in sitting charcoal based on the quality assessment criteria adapted
from the Community Product Standard (TCPS 181/2003) and Thai Industrial Standard for incense
sticks (TIS 2345-2007). The study results showed that the herbal incense formulation exhibited
antioxidant activity with an ECsp value of 30.37 + 1.46 pg/ml. The development of the incense
formulation containing Molineria Latifolia Herb. Ex Kurz was carried out by comparing the adhesion,

combustion, smoke, and temperature of pyramid-shaped, spindle-shaped, and gourd-shaped
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incense. It was found that the spindle-shaped incense demonstrated the most favorable qualities:
strong adhesion without cracks, forming a uniform structure, consistent combustion as well as
straight and continuously smoke. Temperature measurements of the spindle-shaped incense
burning for 0, 10, 20, and 30 minutes were found their consistency of 73.80 + 11.48, 136.23 + 12.73,
113.53 + 29.23, and 39.87 + 1.89 °C, respectively. These findings could support further investigation
into the effectiveness of this herbal incense formulation for alleviating vaginal discharge symptoms

in reproductive-age women and provide a foundation for future commercial product development.

Keywords: Incense products, Molineria latifolia Herb. ex Kurz, Antioxidant
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U3ums) afnaen1suy (maceration) figaungiivieadunia 7 Ju lnsauaisazaisnniu a1ntunses

1]

d

a1sananienIEAI¥NTaRues 1 Wiaisanad baluseiiedvinasatenieg euauseud oyl
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% ' '
v A o o o v v v

50 saAnwaLiua ulsansatnndanwausdunia Taivinvesasanaile Huaisatalingaiuau

U q

gaunndl 20 asrnwaldea nntuAINUSInuasatalumeiesay (% yield) fall

v
°

Sevarvewaninlagtvin (% w/w) = dminvesasaiameunidiunauveaniiunay (n5u) x 100

vhwdhayulwswiwesienuiifldunauvemdnundu (n3)
2. MIvARBUAMSRUBYLABHTEAI83E DPPH assay

N1571AT 1Y AARUaIR1NT5 VRS (Yamasaki et al., 1994) w3euansavaleu1nsgIu DPPH
(1,1-diphenyl-2-picrylhydrazyl) Tnsazanglu absolute ethanol (Soway 99.9) mﬂﬁfu%ﬁmimmgm
Annfiud (ascorbic acid) wavansanaayulnsieniifldunavemimundy ag1sag 1 mg dmiumsarin
fiaraday 95% teniuea ava1esae absolute ethanol 1 ml auldiduansazanefiege andurily
sonicate 1 uraan 5 uii Vwnansazaredegelidianududugainedu 100, 50, 10 waz 1 pg/ml
ansavangilegdlunaazanududuuiuans 100 ulldaslunau 96 well-microplates hay
aasazany DPPH USums 100 ul leeldaisazaeiingemnududuaig 9 Ysuing 100 ul way
L3 absolute ethanol US11%5 100 pl 1w blank ¥esasavateflag 19 wazld absolute ethanol

USums 100 pl Shuduansasats DPPH USu1ms 100 plvlu control st eliludisiauiu 30 wiil

a a v Y o P = P -:4' v ‘:4' .
V]QWMQNM@JLLa’Ju’]l‘U'J@ﬂqﬂqﬁamﬂaULLaﬂWﬂ']']llﬁnﬂau 520 u’ﬂul:lmi ANIYLAT DN mlcroplate reader

v
o a

PnUumAANITLTUesasatandseaniandudteuyadasyldanasierar 50 (ECso) 3MNAINTIN
WARIAIUFUWUTTZNI WA UTUVDIAITANAAY % inhibition dose response curve) AaelUsinTy

prism

3. sUnUUvBIHARANsIfUITiduNFLYa W3 1IUNAY
3.1 wisueuifidunanveminunay lnefiduusznoufe ayulwsuis Usznausng
wiundy Ina afiudy ugnge uuied d1uh aiiudos vumain vrga waglununn Sasdiu
$ovay 20 Tidoslsidn Snmdaudosas 20 v19us Shardtenay 5 neieu Shandutesar 5 wavh

@

Snsdmsesay 50 Widunaudelinaausmiulunvurauauaa antudaasiuinddnuaegunss

seiin NSEEIY WAaTULAT FINTNT 3

=

3.2 Wimeulleumedeuauseuiionmgll 55 ssrnwailva [Wuan 24 F3lus
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3.3 dimeuns 3 sUkuulugaln Ussilluaunimvesdnduiingiuniuinaeiseidiy

o 13

AMNNAEIUTINUAALUAIINUIATTIUNEAT YUY UK. 181/2546 UATHINTFIUENAUNTTUGY

]

N 2345-2550 AaTgazdenlunsad 2 waringamnlinieinsedunsisn Ju TF-260 nadeudn 3 A

- :)&;_ oS

o

A, WARIANWALANYIUNTIUAN

1 pea
Y

. LARISNYUEANYIUNTINTEAA V. WARISNYULANYIUNTINTEEY

A 3 sUnssieuniuney

4. 35n151ATITRTOUA LATHARN LY IUNISIATIEH

U

Aaszilagldadnssauw loun Anedes wazdrulosuunnsgiu melusunsuy Microsoft

£ v a v

Excel dmsunisnaaeugnidueuyadasy uagn1siaugyuuundndusingiundiuney

o I3

NSNAABUT F9819a2 3 AT LaaiiruanuginIsUsELY famn519 2 Asduredy wavdiu

WL uulInggIU fannsen 3

NaN15IBLAZaAUTIENE
1. Y3unuansana (% yield)
PNNTATUIUNIUSHIUETENR (% yield) WU @158179 95% LONTUDAVBIAISUAIEIUT

Tanauninunduwazayulnsdu q dewihiuiesay 12.23

A‘ v a 14 ad
2. mifinwgnsatueyyadase Aae3s DPPH

£% a

NaNIANYIMSFueYYABATEAIE3E DPPH wud1 ansafniovmuealduduiesas 95 veq
duiheuiiidunauminundy Weazanelu absolute ethanol (3ogay 95) Tiumansazatedaegng
Tiflanududugaiieidu 100, 50, 10 uay 1 pg/ml iluiaAinisgandunasinueedy 520
wluns faeiA3es microplate reader Mntumaauduiurssasatiniiussansnnsudsoyya
dasyldanasienay 50 (ECso) fanansluasnad 1 1Wisuiisuiuaisunsgiu ascorbic acid wuin
arsarnsifuienuiidunauyominunduiigniduouyadasslneiin ECs windy 30.37+1.46

pe/ml wae ascorbic acid fA1 ECso iU 4.85+0.34 pg/ml Tage ECs Ao Aranaduduiianunse
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v
LYY

vdteuyadaselafauar 50 (ECso) Aaiuminen ECs MladiAndos wansdiauss@nsamaalunisiiu

2oNYLATU

1%

ﬁﬂ’]ﬂﬂWiVI‘UVI’J‘LJ’JiimﬂiiiJ‘V]LﬂEJ’J‘UENﬂUﬂ’ﬁﬂﬂ‘HWE]‘Vl% FUBULADATEAET0 DPPH ‘U’eNﬁlql‘L!‘l‘Wiﬁ

99U

Wudwusznauluiiumeiundnunau wui ayulnsvanesiiaden ECs Muanseiuly dregrau
asanaeNIUeaTe Ui udesiAn ECs 1WNAU 84.14+2.56 pg/ml wagasanninuinilan ECso Wiy

75.43+4.27 pg/ml (G371 9uATeY waziaant dandumna, 2566) druansanalnatueniuea Jgvs

AuBYNABATEINAY 38.89 = 0.27 ug/ml (Thepthong et al., 2023) Tuwagitimuune wasafiuduil
annn28LeNIua 1AA1 1Cso tNINU 102.40 +1.90 Wag 134.90 + 1.50 pg/ml AINEIAU
(Pintatum et al., 2020) 3MNFILNUMTATANLNIAVRI Singh et al. (2025) wud1 UA1 ICso WU 84.46
ug/mL 91U398989 Tunnazilah et al. (2024) yMA1saAARUINALLONIUDE WU AA1 ICso LAY

32.79 = 0.11 pg/ml 31N VBIFYIAN Uuen wazdian Auiasey (2558) wuidn ansafdaeniues

'
a

Y0evEgR AN 1Cso WU 147.91 pg/mL Tuvausiansainainlunuin wuel ICs Wiy 105.10 = 0.50

a

pg/ml (Dai et al., 2023) uaﬂmmummumqwé ﬂuaugaaimazﬁmmiﬁmau (Ramazi, 2011)

q

iaulafeansaialeniueadnwiniIunau 1 ICso Wiy 26.03 pg/mL (Akkarasiritharattana,

2019) WUl g3AUI1891U8 Nur et al. (2023) Wud1 @15aialen1ueadNIINNIUnA Y a7

~ Ly

ICso WINAU 20.42 + 0.33 pg/mL Faduaniitfos darwaoandosuar rudufagnisuouyadased

wiudnvesdumnuesitnd Wenaseugvifiueuyadassvesisinfumeuminungu wuth a1sadn

oA v

MFUMEUNIIUNALIAT ECso (AU 30.37 + 1.46 pg/ml satiusisumeuninunauilussansam

lunmsfueuyedasvgeiuilefiutuayulnaie:

MNnMsAnwImUI asataiiuieumiiunduiivssansamlunsiuoyyadass Sz
sugadassiianuddglunisthisannissniau Jesiuanudemeveaad ﬁuﬁamqamaaqﬁuw%‘ﬂu
$19m8 wazlasua g fiduiuvedoytosnann é’qﬂfuﬁ’]&nuﬁﬁﬁauwammw%'nuﬂﬂ'uLLaxaqu"LWﬁ
9u 9 luf3u Fsaunsavisusamennsanam wazuivaunaguamlussuuduiugansle (Agarwal
et al,, 2005)

3. sUnuUYBsHARAnei e uTidIuNENve Wi IUNAY

NnMsaLmEnSus e uiiTdunauve i nunAn Wildnwazuansiaiy 3 sUuuy Ao
sUnssfisedingunsanszans wargunssing Inensfnuauaudfniuinos Ussfiuamniwiiey
HanudnuUasanuInsgIuNan Aasiy vy une. 181/2506 Lazuinsgiugaamnssugy uen.

2345-2550 Wu31 jUnssvesienuiinadednuwagnaly nsinedd msenlnl Aty waggungives
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e Inewud Meundnunquiunsanssads danvaugadnduuiy liflsesi1ivsounndin uas

o '

nefdulamendy nsenlndiindusgeasinaus mqummawimﬁm NANSNARBURNYUUBY

S A '

fﬁmugﬂmqﬂizawﬁszmmm 0, 10, 20 wag 30 W AAWNIAU 73.80 + 11.48, 136.23 + 12.73,

[

113.53 + 29.23 uay 39.87 = 1.89 s walfyd muaiu Meuniunfuiunseiseaddnuuy
Safiafuwiy lufiseeivseunniin wasingduluiledendu Snswnlnduazaiuuunais nanis

nAaoUgUVRTiszezaan 0, 10, 20 way 30 WIT SlAvinfu 85.87+2.73, 89.63£2.80, 95.07+7.40

Y

o w ° v

Wag 57.03+5.00 Mua1AU Metuninunaugunsaiinddnvugdafaduinies fsessuin uay
wannidinties nan1svadeugumndfiszeziian 0, 10, 20 way 30 w1l fAwvdu 59.07+9.57,

48.07+17.61, 38.43+1.33 uaz 37.43+1.33 Mud ey dauanslunisad 3

MRaMITMAaeInUIn Aeugunsanssaefiquandnmnzauienisldau Taede
sUnssnszaneidnuneBafntuiiu Tidsesivdeunniin inzdududeifioatu shldnsmlnda
Afuathiaue Wanswiawos urund 30 i uagenSoufinduamhiane dudunuandafiadaly

v a v £

nstsanu Ae Meruagdesiiaiutazanuiouluuinaiimunzaunasnszozianieni 30 und
Tuvauzfimeugunsaiseindnnnizdaf nmswnlwsiuiunans udnuiuunlivanauienaiwiuly
20 wnit dhuieugunsnig v Bnfntuidndos fsesdnun uazuandindntes mamedn
Lifudodentu dwalinisunlvid liathiaue afutios lideiles wavanudous delimngan
dmsumsthaldlunisdadiu fefufisundnungusunsinszais Seliauandfuanganiqn
desnniidnumeialy Ae Bafiatud ldiisesdn wiouwnndn imedmdudeidentu nswnlndd
aniane ATunInsrelies uasauFeuaiiane aonadosiun3Any1iTeues Rosalee (2023)
Wy Meifgiunialazeenuay annsamulsransamnaielugd wagnisnszareaiulddng
Mewitlasauannns lassaieheuiisugatisannisuanin uanuefiosvesniu wasnunm

A3N5LANEANUSTOULSH

M19199 1 uandAn % inhibition wagAn ECso (Mg/ml) vedansannmeuidaunavamniunaAuele

35 DPPH
% inhibition finanudududng 4 £5D (ug/ml) ECs0+SD
d1Inageau \
100 50 10 1 (hg/mU)
ansane 85.34+1.33  74.06+£5.17 17.47+1.03 2.22+0.70 30.37+1.46
MeUNIIUNAY
#13U101957Y 95.92+0.83 94.19+1.44 89.72+1.44 14.80+5.15 4.85+0.34

Ascorbic acid
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M137197 2 InausiUsEIUAMNINIEUNEIUNAN AALUASIINUINTIIUNGASU9IYHTY 1IN, 181/2546
WaHNTTIUAREIMNTIUGYU Han. 2345-2550 (AFigeyt Uz dun, 2564)

AnNwaENINS2980U szaun1sanaula A1asu1Y

Snwazihly 4 aRnfURgNeR liflseus1 veaunnn

3 fafud dseudruantes lawanin

2 gnfntudnties flsess1iunn uazuanin
@ntlee
laigaRniu dspedunn waguann
e Wuileweniu
imesaun lddwileweaiu

2

sz duLafen iy

laingdaniy

wlvdleR wavasiawe
W lndlad weg
wlvddn wagliladiae
Taiginsunlugl
Afursnsedeiileg

A bugl

Ay
AuraNsEeuaoy
atTutlosuazlaisadioa

= N WL, N W AP, N W -

A15199 3 MsUsEluAuA MU ddunaundIungl (Fiavuansdisenaie wazdiudoauu
11M357U) (n=3)

ARAY + dIUUgUUNINTGIU

Anwez dneasialy nsnneda s gl AU ANsou
(@9AaLTeE)

NIINTZN

0 Wil 4.00+0.00 3.00+0.00 3.00+0.00 2.00+0.00 85.87+2.73

10 W 4.00+0.00 3.00+0.00 3.00+0.00 2.33+0.58 89.63+2.80

20 W9l 4.00+0.00 3.00+0.00 3.33+0.58 2.67+0.58 95.07+7.40

30 W9l 4.00+0.00 3.00+0.00 3.00+0.00 1.33+0.58 57.03+5.00
NIINTLA2W

0 Wil 4.00+0.00 3.00+0.00 3.67+0.58 2.00+0.00 73.80+11.48

10 w9l 4.00+0.00 3.00+0.00 3.67+0.58 2.33+1.15 136.23+12.73

20 W17l 4.00+0.00 3.00+0.00 4.00+0.00 3.00+0.00 113.53+29.23

30 U 4.00+0.00 3.00+0.00 4.00+0.00 1.33+0.58 39.87+1.89
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A15199 3 MsUsEliuAuAmMe U dduNaundIungy (Fuavwansdisenaie wasdiudoauu
WM3g1) (n=3) (se)

Anafy = dudsauunnnsgiu

Anwoaz dnwaiall - nsinneda nsue gl AU ANusau
(a9ANTaLTYE)
N5eE
0 W7l 2.30+0.58 2.00+0.00 2.33+0.58 1.33+0.58 59.07+9.57
10 Wil 2.30+0.58 2.00+0.00 1.66+0.58 1.33+0.58 48.07+17.61
20 W17l 2.60+0.58 2.00+0.00 1.66+0.58 1.00+0.00 38.43+1.33
30 W9l 3.00+0.00 2.00+0.00 1.66+0.58 1.00+0.00 37.43+1.33
d5d

a o i3 < a ISPl

HAndugiMeunddiunanvensunauilgsdueyyadaselia ECs i 30.37+1.46
pg/ml FeansiueuyadassiianudrAglunisdisannisdniay Jestuanudemevessad wagyinlvi

Winauaunavesgdunidlusieniey Jedamaliiieussmieinisnnyn wasusvaunaguainlussuy

o

duiugansle Mswaungusuumetundungu TneilSeuiisudnuugnisinigds nsenlngl Ay

wazgMHveIMeUIUNTINsEiin Nszany wazdd wull MeusUnsinszany Janvuzdannius

Lifisessnn wiounniin inzdnduiewdeniu mswnlwifadiaus atuninssroilios uazgannl

U

adLaue fisveziaan 0, 10, 20, uaz 30 wiil Jedqauaudfvunzaulunisiundsauseidenduy

v
[ =

szeeiIal 30 Uil wansinwluasslanunsadilugnmsfinuUseansuavesninduanieunddiuney

vaandnunAudmsuLioNsanulunguan3feesyiugsely

o 3

Jorauauuz
AITANYATRLFUALITUGVENITINNTLAGITDS 18U NBAUNTENLEY gNBTUENTRT uae

[
LY

QUBSUELTOLUATILTE
AnAnssuUsEnA
YBUBUAMY UANEINGINITAVNINULAZNIANT U AINefeinBa Aaduayununisinide

° X X o a wa
DIUILANNALAIN UazloDlWDNBIUUANNT
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INFORMATION SYSTEM DEVELOPMENT FOR MANAGING DATA ON INDIVIDUALS

WITH LEARNING DISABILITIES

Kitti Photisompabwongl* Sompoj Saiboonruen® Sawitchaya Sripai° Saisunee Potoon*

Abstract

This research aimed to 1) develop an information system to manage data of students
with learning disabilities; 2) examine the efficiency of the developed information system, and
3) evaluate the users’ satisfaction with the system. The population included personnel who
took charge of the learning-disability students in 144 schools under the Lopburi Primary
Educational Service Area Office 1. The research samples were personnel who has taken charge
of learning-disability students in the seven leading schools under the Lopburi Primary
Educational Service Area Office 1. They were selected through purposive sampling. Research
instruments included 1) information system for managing data on students with learning
disabilities, 2) an evaluation form for the efficient system, 3) an assessment form for comparing
the efficiency between the previous and the latest system, and 4) users’ satisfaction assessment
form. Data were analyzed using mean (X), and standard deviation (S.D.).

The findings showed as follows: First, an information system for managing data on
students with learning disability was successfully developed. Secondly, the overall efficiency of
the information system was rated at the highest level (X = 4.89, S.D.= 0.09), which was approved
by the experts. Thirdly, the latest developed information system demonstrated significantly
greater efficiency than the previous system at the highest level (X = 4.91, S.D. = 0.16). In addition,
fourthly, the users had the highest level of satisfaction with the system (X = 4.91, S.D. = 0.11),

indicating its suitability for implementation in the organization.

Keywords: Managing Data, People with Learning Disabilities, Information System
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A STUDY OF FACTORS INFLUENCING HOTEL MAINTENANCE_MANAGEMENT THROUGH THE
APPLICATION OF SMART MAINTENANCE TECHNOLOGIES: A CASE STUDY OF HOTELS IN
PHUKET PROVINCE

Hanphon Mitwong1 Weerayut Sutsomboon®’ Sitthichai Kaewkueakul?
Chatchai Kaewdee’ Weeraphol Pansrinual’

Abstract

This study was aimed to examine factors influencing the implementation of
maintenance systems in the hotel industry. The data was collected from members of Southern
Region Engineering Management and Skill Development Association. A research tool was the
validated questionnaire with Cronbach’s alpha of 0.8730. The data were analyzed using
descriptive statistics and stepwise multiple regression. The research results were revealed that
corporate planning, organizing, leading organization, and controlling significantly and high
impacted maintenance operations employing the regression model which explained the
variance in system effectiveness at 71.50%. Key predictors included efficient resource
management, use of technology-based performance indicators, integration of Internet of Things
(IoT) or Artificial Intelligence (Al) technologies, continuously technological training, fostering
collaborative work attitudes, data-driven problem analysis, efficient time management of
maintenance, maintenance scheduling based on technological data analytics, and technology-
based readiness and risk assessment. These research insights could be applied as guidelines for

developing a sustainable and resource-efficient maintenance system of hotel industry.

Keywords: Maintenance Technology, Maintenance Factors, Maintenance System, Hotel Industry
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M13°99 4 wansnwdadeiinadenisaiivnussuuinssshwlugramnssalsausuiun e

duau

A3 X S.D.  wlawa
19. fnsdeasuazaiuanudlafeaiunisliinelulad 445 500  Hwaunn’
melussdnsiidaiauuasisyansnm L1
20. finsadrrinusssulunsunlgmnislumitesu 4.49 503 fwauin’
U155 L2
21. dmsasunsiuiiauaduarmeieuiuuiasidlums . 449 503 dwaunn’
Tomalulaglunisviinu L3
22, fimsahaviyiddotumnarlimuuniligndesednedl 446 502 fmeann®
WiRa L4
23. imsdadSuatvayuinuanuianuannsovesyrains 453 503 dwauin’
TunsléimelilaBuasdimsfndsumisiigatu Ls
24. finwelumslienevineuwasndsintagmleglddeyaann 443 499  dwawin’
weluladifieudlatamldognwiuriaeg L6
Aaefiunziih 4.48  0.502 fiwaunn'

M19199 5 wan1sanwladeniinadensandunussuuingsinulugnamnssulsususunsaiuay

dusu

Aauls X S.D.  wlawa

25, fmsldidtalumatssiiuiasUssdvinmoaedosdns 454 502 Swesnniige?
meuwnalulag CO1

26. fimsvszdiunauasinnunanisthysineiangluuay 455 500  feanniign’
mevenlagldtoyaandeyanmalulad CO2

27. fimsauaueAlgiglunisungedne CO3 447 503 Hwewn’

28. finsnyaeukazUssdiuaensldau mewelulad CO4 446 502 Hwawn®

29, inmssuilernuAndiuvesgnAueeninrmd sthyssnw CO5 4.54 502 fueanniige’

30. fimsmuauAvnssuisnuidulunumsg ey 446 502 Hwawn®
Uaenduardswinden CO6

31, SimsAssnliumeluled il lunmaigsmlusinem CO7 a54 502 fuesnniige’

32. imsussiuanmanunionvesaunsallagldmalulag 388 776 Heean’
uardnszsirudsduniniiseine Cos

33, finsldweluladmupumsithsssnulbidulunuum C09 447 503 Hwawn’

Anadedunsauay 443  0.532  fwaun’
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nan1inszrdadendmadanisandunuiineinulugnavnssulsausy nuinuneg

¥ o
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Y

msunledam (L2) wagmsduasunisiidauswiumalulad (L3) dnaidauinegstniau vagiinisly

Vinwrlinnzidayannmaluladneuuaznduintym (L6) fidaderan azvioutisninudululunis

a = £%

WanweIns1eiigedn sesmsnaiumsmuauidadenisuselunasinnunalaglivoyaan

@

welulad (CO2) nsldid

1 a a a

ausziliulsyansatngunsal (CO1) uazmsinauuuilidumalulagly
ouan (CO7) Wutladondnlunisifiuusznsnmnsmuauauingsdnw egslsiniunisussiiiv
mnundenvesgunsalaznsiinsizinuidsslunsduiuau (Co8) Sudugnseuiiagsainm
WoliuuszAninmuesnistngesne dmdudunisdnesdnsmuiinisdanismineinsegiedl

UszdnSnn (03) uazmsinasdnsingssnuliaenadesiumalulagaudnvareins (07) \Wulade

a

nRgnswags varinsdnuszyaldtoyamalulaglunisuilavuazaunu (06) fAaden anving

v o w

AuUNMINNUilALedsdsnganidaduddny taun nsdeulesssuuinwaglnaiinumalulad (P2)
msldnalulagarsaumalunisnunuiangunsal (P5) waznisuszandlidumesidnvesasmamie

YayuseAvglusuingesnw (P6) JeasvioufisunumdiAgveanalulaglunszuiunisnnauu

v '
Y U a W

geshen eglsimunisivungmseansuaziiiniaduayumelulad (P1) finsdianedesiign
Han1TiaTEAtanduiusnud Jadendauduiusasaniunisiiiiuaussuudngesnm
Tugmamnssulsausy laun nistdmaluladeuaunisingesnulmduluauunu (CO9) Jaazvioulw

wiwdlssusuifinsihmeluladunldlunisfioniu euay waznsisdousnuugeniIgeegadisyuy

[

LAUTNANANURANAIARALLANUSEANS NAsAiuaule wenanflFanuindadeniunisivinee

v
Y

Tumsineilymneusasvdaindyminglitoyannmalulad (L6) waznslddzialunisusediu

UszAnSamueuniesinvisegunsalmemalulad (CO1) TIUMINTIANITNINGINT WU AU LATBIINT

Y

sulszanas wialulad wazezlvaiisesfuwmeluladodaiusz@niam (03) Aleanduiusluszaugs

1Y a a

Wiy Jauanstannudrdguesnisiddeyalunmsdadulanaznisuimminenslvfiuszansam

o

agelsimu Jadedunsmununisiinaluladlug 4 wild (P6) nsdauszyuiiialddayasin

wialulaglunisiausuuziuimasdlelgym (06) waznisineusunidnaulildnumalulagadelnl

v a1 [ o

(04) Fefipandunusluszaua

wamﬁmiwﬁmiamaawmml,wwfumau WARIFINT9T 6 WUTMUUSIARINIIaa AT
1 11 wuusiaes dduddyneaifauisoldviuneld Tnsuvuiaemeadid 11 fuusly
LuUTIasanseiulsauuUTUTIuTesiLUsAuldSesar 73.5 A1ALAAIALAR DUNINTEIU

Wi 0.05397 uagenatiavageugitu-Indu (Durbin-Watson) Tuuuudiaesil 11 Wiy 2.106
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A19799 6 wamﬁmswzﬁmimaaawn@mmuﬁumau

Model R R Square Adjusted R Square Std. Error of the Durbin-Watson
Estimate
1 .302° .091 .078 .09279
2 413° 170 147 .08926
3 .549°¢ 301 271 .08250
4 5924 351 313 .08010
5 .624¢ .389 344 .07830
6 o .500 .455 07137
7 7358 .540 491 .06897
8 792" 627 .581 .06260
9 823 677 631 05871
10 846/ 715 .670 .05551
11 857k 735 .688 .05397 2.106
a. Prediictors: (Constant), P3 f. Predictors: (Constant), P3, P6, 03, 09, O4, L6 J. Predictors: (Constant), P3, P6, 03, 09, O4, L6, L3, CO8,
b. Predictors: (Constant), P3, P6 g. Predictors: (Constant), P3, P6, 03, 09, O4, L6, L3 €04, CO1
¢. Predictors: (Constant), P3, P6, 03 h. Predictors: (Constant), P3, P6, 03, 09, O4, L6, L3, CO8 k. Predictors: (Constant), P3, P6, 03, 09, O4, L6, L3, CO8,
d. Predictors: (Constant), P3, P6, 03, 09 i. Predictors: (Constant), P3, P6, 03, 09, O4, L6, L3, CO8, C0O4, CO1, CO9
e. Predictors: (Constant), P3, P6, 03, 09, 04 cod

AN5199 7 HAIATIENANUWUTUSIUYBILUUINABINSAD R

Model Sum of Squares df Mean Square F Sig.

1 Regression .062 1 .062 7.205 .009°
Residual .620 72 .009
Total .682 73

2 Regression 116 2 .058 7.297 .001¢
Residual .566 71 .008
Total .682 73

3 Regression .206 3 .069 10.067 .000¢
Residual 476 70 .007
Total .682 73

4 Regression .239 4 .060 9.326 .000¢
Residual 443 69 .006
Total .682 73

5 Regression .265 5 .053 8.650 .000f
Residual 417 68 .006
Total .682 73

6 Regression 341 6 .057 11.151 .0008
Residual 341 67 .005

Total .682 73
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A15199 7 HAIATIEIANULUTUTIUVBILUUINADINGEDRA (5i)

Model Sum of Squares df Mean Square F Sig.

7 Regression .368 7 .053 11.054 .000"
Residual 314 66 .005
Total .682 73

8 Regression 427 8 .053 13.633 .000'
Residual .255 65 .004
Total .682 73

9 Regression 461 9 .051 14.878 .000)
Residual 221 64 .003
Total .682 73

10 Regression .488 10 .049 15.832 .000%
Residual .194 63 .003
Total .682 73

11 Regression 501 11 .046 15.652 .000"
Residual .181 62 .003
Total .682 73

a ¢ & d' J - & o A
HANTIATITTINITARENAMLUUTUABUTUAITIN 6 Nudwuuil 11 1TuluuTIaeendl
AMNANNITARUNTNEINTAIATganiinNaInTn oS uIeA IR TUTIULATesAE 73.50 wazAAIIY
a ° 1 I A a | aa .. P i o
AANALATEUNINIFIUAER BE9lsAnNTERTANAERREN (F-statistic) Tum151991 7 wudwuuinaes
a N1 aa d' i a o v A A @ S A o & 4
#1 10 dArAadifiengsfiagn uansinlunaesuieteyalandomeuiuanunlsusiufivie deluiie

A A a ° a o v a N o oA v ° a =& o
‘VTaﬂLaENﬂ’ng‘V]LLUUQ’]aEN@Jﬂ']’uJSUUGUQULﬂU‘lU (Overﬂttmg) QQQSQQLaQﬂI%LLUUQWaBQ‘V] 10 994U

fUstpen e UsEaNS A nlnaLAeaniy

o

M13°99 8 HAIATIEVARUUSEAVSNNSIARBENYAMLUUTUABY

Unstandardized Standardized Collinearity Statistics

Model Coefficients Coefficients t Sig.

B Std. Error Beta Tolerance VIF

10 (Constant) 2.345 177 13.247 .000
P3 .050 .009 .390 5.506 .000 .900 1.111
P6 .065 .014 .339 4.667 .000 .856 1.168
03 .042 .015 211 2.827 .006 .812 1.232
09 .039 .014 .200 2.789 .007 .881 1.135
o4 .055 .014 .284 4.003 .000 .900 1.111
L6 .057 .014 .296 4.213 .000 915 1.093
L3 .040 .013 .206 2.961 .004 936 1.069
co8 .037 .009 .296 4.194 .000 .906 1.104
coa .046 .013 .236 3.401 .001 936 1.068

Co1 .041 .014 211 2928 .005 .868 1.152




47 | Y7 20 atun 3 (Fugneu - SuI1AL W.A. 2568) Meywa InT19A Uazany

waf;miwﬁﬁi’lﬁ’uﬂizﬁwéﬂ’ﬁnmaawmml,wu%umau wanadslumsned 8 nudduusdase
nndalunuudiass Useneusie msfmuanssnnsiigsinulagdadsandoyaisalnylitléain
welulad (P3) msnausunsiimaluladline wudumedidavesasmAwdotyguseivsunldlu
uth3ssne (P6) MsFansminens 1wu au te3esdns suussanaumnalulad uazeslua fisesdu
walulagegraduszdnsam (03) n1sdnnishiartunisinsesnwegadiusedninaim (09) nisineusy
wiinauihgnulilimaluladaielmiog oo ievnndsunaimsinusgaiiaue
(04) msasnnsiuiviruaiuaznsviuiuuidiundlunsldmalulaglunisviu (L3) inwely
msigineusarudaindamlneglddeyannmeluladilouslvtigmmldegwinvie (L6) msUsudiu
anmenumsevesgunsailagldimaluladuasiiasesieud sdlunistig ¥ (CO8) msnsivasuuas
Ussdiupngmsldion demelulad (C0a) wasmldind SrlunsUssdiusasssavinmaenad esdnedae
wialulad (CO1) HledAgveadifdwmarananisiiiuauszuuinsednulugnavssulsusy a1unse

Weuaun1sanaagldnsauns

¥ = 2.345+0.050(P3) +0.065(P6) +0.042(03) + 0.039(09) + 0.055(04) +0.057(L6) + 0.040(L3) +
0.037(CO8) +0.046(CO4) +0.041(CO1)

LLaﬂ‘UE‘ULLUUﬂ%LLUUZJ’WﬁE’MﬁQ?{iJﬂ’]S

2, =0.390Z,,, +0.339Z,,, +0.211Z,, +0.200Z,,, + 0.284Z,,, +0.296Z,, +0.206Z,; +0.296Z ., +
02367, +0.211Z,,

nan1sfnwdadeniinasonisanlivaussuugentislugnaimnssulssusy wuin Jadudnu

N13UAY N1FIANNTOIANT A1IHUY kAENISAIUAN TnasensAiuaussuugentssluseauiin

=

FeannndeIuIuIdeved Priyantha (2021) Niseyinnisuimsinnisedadissuudaglinisaniduny

v o o =

Auvngesnwniseansa iy wenanil ngudegrsdinulvgfivssaunsallulsususeiv 4-5 a3

q

o '

flongunnin 31 T uazfimsnwszdugandy dia. Feaeviouiuumansuimsinnisiumalulad
Tulsausudndudiosofoyaansiifivinuzuazanudianizig Wefinnsaniadeidvinagean wus

msdansninennsivisessumealuladedefivsyansam Wuladeddaydusunis sesasnie nsdn
Tassadreesdnsliaenndasiunisldmalulad msnaunuiizssnuniduindoudiedeya uaz ns
Uszidunaruns aaflonazinalulad nadanaiaenmdaatu Lunderen et al. (2021) 78 uguin
weluladAdviasiunumddglunsifiuanuusiugwesnmsweinsainudemevesgunsal uavtae
advayunsieduladnagns sgrlsimunisysannismalulaglunisdanisungssnudundey

Jodinauiulszanauaznisensuresyaans ndulssinuinmenguimsiswsudndudodi

AnudAglunITN LAz AMvuauleuigsialy
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nan1sAnwAnuduRuSuazauansalunisnensaivesifadesing 4 fiieadesdunis
sifunuszuudenthsslugaamnssalsusy Ineldnisiinszonnesnmamuuudunou (Stepwise
Multiple Regression) wu31 Hasuddnyiifianuduiudidauinuazanunsasiutunensaiussansam
vaaszuutonUnge un Jadedunisiaminsenisiisssnunndeyamaluladuaznisinsiei
Jymandeya Jeazvioufisuunliiuvesnsld data-driven decision making lunisdmnisvagesnu
wafanaI@enAdosiy Lundgren et al. (2021) 7iduduinnslddeyalsziinisgeunazdoyaids
AnenddneanlunisannameaseinvesgunsailaegraitedAny waryiatvayunisdndula
Fanaguslunisvigednen uenaind dadedunisininaluladfumedidnvesassnd ande
Ugyyrusehvgunldlunisungesnwm Fananaliiiudaunumddglunisifiuanuwdugivenis
wensalanademeuaznisnunugonBsannisal fadenadostunure dsiur mayaunaing
uazdszaau naewdn (2566) A msUszgndldinelulafaliliannsatisannisugane nvassyuy
wazaneldanglunisingesnuldedadugusssy vuzdeiuladesunisasivaeuaignisldnures
gunsalludnvuzingessnvndadesiunfinnudidy lne Priyantha (2021) 58U310199194N LAY
nyvasUgnsltnuvsnniesinsedwisideadutiadeidunauindoussansnmmsthssinuiuas
Faedagnislinuveaaiesing ludmvesmsuimmineinseduivszansammuiinisdanis
n$nensegfiuszans andarudenlesiuanudifavesuiigeinw Ssaenadesiu Zeni &
Kikwasi (2023) finanfemnuduiusseninansdanissudszana mslimineinsegamanza uas
Fununistigeinsoiasfiannsomuauld uanand Jadedunsitauinesyaainssaiy
Snesduszneuiidifny Tnslanznmsiineusuifielviyaansansoldnumaluladadislnlfogn
fofies aenndosiunuideveanysind Ferduned wazimusUsznie nadaiaun (2564) fufudn
nsensgdudnenmyaainsiumaluladioifunagnindnlunistuindeuniswamngnaivngsy
Tsausuilnglifngamduanna Tudniidvils Jedefunisairannumsewiing siaund uazanusauile
Tunsldmalulad Aflnasieniseensuuazmsiinaluladluvssyndldasluesing denndesdu Singh
& Gurtu (2022) ﬁ%ﬂwmw@ﬁw nsfdusmvesyang uagiamusssesdnsiidaiunaiuasuulas

Juwswanduddglunisduimiou Total Productive Maintenance (TPM) waznisuiudiavesymaing

v '
Yo Ao o

gavnetadesmunisusedivgunsal MTeiaNudes wasnisididiniudug e inUssdngnm
yosszuy foilunalndrdglunsmuauamnin denrdeaiuiuideves Hassanain et al. (2019) 7ildi
ueiinsUszdiunun nuaznIsusinnadssuudussiuseneundnfitisativayunisindula

Wanagnsuasiiudseavsainvesmsungeinunlussezend
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Anads dudonuunnsgiu adfeyuld chi-square

Nans@nwInun ngudiegsdulngiduwandgs (Fesaz 58.30) engiade 27-35 1
($ovar 29.70) daufiivatuduazessvuinidn PM,s sefutunans (Fesay 55.30) Jaduild
AnuduiusiuauiAsaiuluazoosundn PM, s agreiifdidgmnaaia 0.05 ldud ey sedy
n13@nw1 uaznsAnauT ALyl uazessunaldn PM,s Alad ol uareaautnaldn PMss
Wity 0.0761 me/m® druldssiuuanasgiu Wiy 0.046 uasfiendndiunnudsaiidy 2.04 + 1.15
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HEALTH RISK ASSESSMENT OF RESPIRATORY EXPOSURE TO FINE PARTICULATE MATTER
(PM2.5) AMONG AKHA ETHNIC LABOR GROUPS IN CHIANG RAI PROVINCE

Aree Choyae1 Maneerat Suanmuang2 Jutamas Muangmool3 Butsaba Sa—ingkeaw4
Phatanit Khamthan®"

Abstract

This study was aimed to investigate personal factors, knowledge regarding particulate
matter PM; 5, the factors associated with such knowledge, as well as to assess the health risks
from respiratory exposure to PM 2.5 among Akha ethnic laborers in Chiang Rai Province. Data
were collected from 360 participants using a stratified sampling method based on the area
proportions and then using simple random sampling. The data were gathered through
questionnaires and PM ».5 concentration levels obtained from the AirdThai application of the
Pollution Control Department. Descriptive statistics including frequency, percentage, mean, and
standard deviation were used to analyze the data, while inferential statistics were analyzed
using the Chi-Square test.

The results of the study showed that most of the participants were female (58.30%)
with an average age between 27 -35 years (29.70%). Most respondents demonstrated
a moderate level of knowledge regarding PM2.5 (55.30%). Statistically significant factors
associated with PMy s knowledge (p < 0.05) included age, educational level, and monitoring news
issues related to PM, 5. The average PMys concentration at 0.0761 meg/m3 with a standard
deviation of 0.046 including the hazard quotient of 2.04 + 1.15 could indicate a moderate health

risk level. Therefore, it was recommended to promote knowledge about PM s by considering
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factors in terms of age and educational level; encouraging those to monitor PM;s news as well

as continuously being aware of respiratory symptoms among the local population.

Keywords: Akha Ethnic Labor Groups, Health Risk Assessment, Particulate Matter PMzs
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DEVELOPMENT OF A DIGITAL DATABASE SYSTEM TO ENHANCE MANAGEMENT EFFICIENCY

FOR CASSAVA FARMERS IN LOEI PROVINCE

Sunksun Lapuntl* Sujitranan Mungklachaiya®

Abstract

Cassava is a significant economic crop in Loei Province, with a production value of
1,506.69 million baht, cultivated across 178,639.72 rai. However, cassava farmers continue to
face challenges such as limited knowledge in enhancing productivity, absence of systematic
digital databases, and failure to record production costs, resulting in inefficient production
management that adversely impacts farmers' income. This research aims to: 1) develop a digital
database system for cassava farmers in Loei Province; 2) evaluate the system's effectiveness in
enhancing farm management efficiency; and 3) assess user satisfaction with the system for
improving production and farm management. The system was developed as a web application
using PHP, Bootstrap Framework, and MySQL database management system. Expert evaluation
by five specialists yielded an overall mean score of 4.38 (SD = 0.31), indicating the highest
performance level. User satisfaction assessment by 60 farmers showed an overall mean score
of 4.49 (SD = 0.54), also at the highest level.

The findings demonstrate that the developed digital database system exhibits high
performance and achieves the highest level of user satisfaction. The system can be effectively

implemented to enhance farm management efficiency for cassava farmers in Loei Province.

Keywords: Management Efficiency, Cassava, Digital Database System
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CAUSAL RELATIONSHIP MODEL OF PREDISPOSING, ENABLING AND REINFORCING FACTORS
ON DISEASE PREVENTION BEHAVIORS AND OCCUPATIONAL INJURIES
OF GARBAGE COLLECTORS IN CHACHOENGSAO PROVINCE

Amornrat Dokmaikaw' Wanlop Jaidee® Danai Bawornkiattikul®*

Abstract

The objectives of the current study were to develop a causal relationship model of
predisposing, enabling, and reinforcing factors on disease prevention behaviors and occupational
injuries of garbage collectors as well as examine the consistency of developed model with
empirical data. A Cross-sectional analytic study was used. The research sample consisted of 382
garbage collectors working under Chachoengsao Municipality. The sample size was calculated
using the G*Power program and multistage sampling was employed. The research instruments
were questionnaires with confident value at 0.703-0.771. To analyze Structural Equation Model
(SEM), LISREL was employed. The research results indicated that the developed model was
consistent with the empirical data with Chi- Square = 68.83, df= 55, Relative Chi-Square = 1.251,
p = 0.09958, RMSEA = 0.026, SRMR = 0.0269, CFl = 0.993, GFI = 0.976, AGFI = 0.954, NFI = 0.967.
All variables of the model were accounted for 46.4 % of variance for disease prevention
behaviors and occupational injuries. Predisposing factors had a direct effect on disease
prevention behaviors and occupational injuries. Enabling factors and reinforcing factors had both
direct and indirect effects on disease prevention behaviors and occupational injuries via
Predisposing factors. The research findings could be effectively designed to promote
predisposing, enabling, and reinforcing factors, in order to reduce occupational diseases and
injuries of Garbage collectors.
Keywords: Predisposing factors, Reinforcing factors, Enabling factors, Garbage collectors,

Disease prevention behaviors and occupational injuries
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family 1 og Tuadif (*tests 2. 1don Statistical test i1 un1smaaeu Goodness-of it tests :
Contingency tables 3. Ld9n Type of power analysis Wunisneaeu A priori: Compute required

sample size — given Q, power, and effect size 4. isqﬂ'mﬁ’]ﬁma% oA Effect size w= 0.3, OL err

v v
o
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qunm Snuamonuunuuinnsiduyszanae (Rating scale) 7 4 szdfy T UiiRnnads UR
vosady UtRveass uarlieeu] dhias inassinslrinzuuuvestafamfiuanmgAnssuandian
uilsdoriign 1Ju 4,3,2,1 Azuuu auddy

nanTIRFBUANAIATEsTia NTIIFBUMNATITENEEYN (Content validity) TnefiBeamngy
$1uau 5 i TneduamnAimuiAenss (Content Validity Index: CVI) USudgaudlamudiuugiin

10,8399y wazthlunaaesdd (Try out) fundnauivvezyanesiinuaudfindengudiegig

a

U 30 AU LazIAIALT eI (Reliability) vosuuvasuniulagldnismardulssansuaanives

o

ABUUIA T1EazldYA fail 1. LuvaeunIuAXs 1A1ANWEWS CVI = 1.0 Uaze1Au@esiy KR-20
WINAU 0.728 2. WUUABUDNNYANAR HLAIANUWEIRATS CVI = 1.0 BagA1ANUYotu duUsydnd

waar1ATEULIAWINGU 0.771 3. LUUADUAIUNTSTU HA1ALLALINTI CVI = 1.0 UagArAuediy

o

fuusvavisuoarhaseuuiawiiu 0.755 4. quaaumm%gaﬁmﬂﬁmﬁyﬁn fianaudisanss VI =
1.0 wagArmnudediu duussavsuoarhaseuuiawindu 0.710 5. wuudeuniuteyadiutiadeiaiu
fiAmNT Banse OVl = 1.0 wasA1AuLd o3y duUseans weaninsouuIAwingy 0.722 uaz
6. wuudeunnungAnssunstostulsanarnsuIaduaINnITTIeL ANAaTieanss CVI = 0.95 wax
Aauideiu duUsyavisuean AUy 0.703

nsfusausndoya

ARdeflunsiiusiusudeyaniudsnis Al

Ya o o o =

1. JAdevimiladevernusuiielunisiiusiusudeyadaf usmsveanauia tevenlny

{ 9a o

auwszilumsveifivfeyaluiuiauifidevnisdungusiegng
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2. {iduAaseUssaunuiuimihvesinnuivrezyales Juadlimsuinguszasdniaiv

Joya wazvihmstdamneJuiaiuazanIun

Ya o

3. {ideveningUszasdlunisiivioya Fuasdvsvesidnsudnwuadennatliarusiude

°

Tunslideya Adun1suNTEUIUNTURANUBULEN (Informed concent process)
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d0anLYlun1simsevidona
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1. Wpszvideyanilumeaifdamssan loua $1uu Soar Anade drndeauuunsgi

U

' a

2. Wnswiteyalefotiamaiidwarengfinssunisdasiulsauaznisuinduainnisieu
Inglusunsudnsagy (LISREL) asavdeuanuduiuslassasiadeanive (Structural Equation Model:

SEM) Li0n$1980UAMNUNANNTUYBIMUUTIRDINE ITUaT 190 iUty A sedny Hansananina

U

v
v a1

Aail Aleauasduivg Ueenin 2 Relative X2 < 2, Adwstingiadauaunaunay laun A1 GFI, AGFI,
CFI, NFI fosfiAnannnin 0.95, Amaruaaiaadeureanisuszanmuen Téun A1 RMSEA wag SRMR #od
fidndeenin 0.05 A inesrUsznaunsazdugedidunnnii 0 Asssutuddymeadinsiu 0.05
Ingldadanaaeuil AsanAduysalves t Aoewnni1 1.96 (Schumacker & Lomax, 2010; Wansd
quaing, 2557)

nsfiingAnangudnagng

TasamFAderiunsfusesananznssNnsasesssunsissluuyed uninerdoysm aui
IRB3-112/2566 Susoadlofuil 13 ngadniou n.e. 2566 wazmsiiiulasimsisediusonazidiis

seavataslawarasuuluenasuansn Ly

NAN15IBUATDAUTIINA

NaN1339Y

v o v '

Payaniluvesngunlaeng

nMTIRzidaya nud nquiteddlng dumeave Anduiesay 79.30 naudiegig
flongwade 43.88 £ 0.90 T anrunmdrulvafianiuninausa Andudesaz 47.10 sosaufe

[ LY

anunmlan Antlusesar 43.50 saumsanwdulugiussaulssoudnw Anduiesay 38.70
sosaunfedseudnvinoudu Amdusesar 34.60 dwlngduiiemaumns Anduiesas 97.60
sesaantuiiemaudaaty Andusevas 1.30 dwlngiisielddeiden 9,001 - 11,000 um Andu
Sowaz 58.40 spsasuniisnelauinni 11,000 v Anludesar 30.60 syeviatlunisitnudiulwg)
teunin 6 U Anidudesas 53.90 583891 6-10 U Fawaz 20.70 anrunmnisdnenulutagiu lu

wiinnudwnluding Andluiesay 66.50 sesaswnduninanuirsunisia Andusosay 13.60
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N193LATIZAAUTUNUSITIFNNALBLNITATIVEIUANINADAAR DIV LULAAAIIUTUNUS
Beanguasdadein Jaduide uastladeiaiu Auwgdnssunislosiulsauaznisuimduainnis
nuvatinuiuezyaray

Han15iaslinaaunisiassaievesguiuulade #ade80 wariladoiasutungings
miﬁaaﬁu‘hﬂu,azmimmL%‘Ufmﬂmiﬁwmmaawﬁ’mmtﬁwaxHamaaﬁﬂ’wmﬁuﬁmmaamﬁmf’fU
JoyalBelsedny fiAn Chi- Square = 68.83, df= 55, Relative Chi-Square = 1.251, p = 0.09958,
RMSEA = 0.026, SRMR = 0.0269, CFI = 0.993, GFI = 0.976, AGFI = 0.954, NFI = 0.967 lngfutininu

donmdoadulununae uanefannsen 1 (Schumacker & Lomax, 2010; Wawsd avaing, 2557)

A3 1 wan1siAswRvinuaenaasadlinalladeniinnuanuduiusiong Anssunis

Jasiulsauaznisuimduanmsinuveminanuiveesyares

AR inagiNansaun anann uluna NAN1TARATAN
P-value > 0.05 0.09958 UL
Relative Chi-Square < 2.00 1.251 UL
RMSEA < 0.05 0.026 LN e
SRMR < 0.05 0.0269 UL e
CFI > 0.95 0.993 UL e
GFI > 0.95 0.976 UL e
AGFI > 0.95 0.954 HOULN e
NFI > 0.95 0.967 HULNE

defnnsaneazden nuin fauusilade Jadeiasu uaridoide awsnesuieaiu
wUsusauvemginssunistesiulsauaznisuiniduainmsvinuvemtnnuiveesyares asesay
46.4 uazdnlsiaudmanaindenginssumsdestulsauazmsuaiurnmsinureminey
\Furezyares wazidefinnsandunsdvinaidmaseduusnginssunistesiulsauaznisuiniiu
1NMSYe w1 MuUshiiavinageanie Hadui8e sosa9n Ao Tadeiasy uazdaduth Tned
YUINBNBINATIUMNAU 0.495, 0.262 way 0.249 pUaIau
dlefinnsantadeisvinadenginssunisliostulsauaznsuiaduannisieu wui Jade
i d8nSnanensssengAnssunistestulsataznsuiaiivainnisviieu fifnduusyAn3ansna
9933 WA 0.249 Tadeide Tnswaramansiuazysdeudenginssumsdostulseuaznis
vinduanmsvhau Tnefuustadeiluideiiu fduussansavinamemsariniu 0.443 waz
fienduuszavssvsnamdouniniu 0.052 Jaduiaiu S8vsnanuwnnswuasmedousenginssuns

a

Jastulsavaznisuiniduainnisvinau lnefduwusdadeundudidsinu fadulseansansnanimss

a

WINAU 0.196 kaslAduUseansansnanIawauwinny 0.067 A9A15197 2 WazAINA
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A1919% 2 ArduUszansdvsnaveslmatadeiidarnuauduiusaenginssunistesiulsaias
MsunivaInMsiuremtnnuivezyaney

fauusnnu Uadeiin ngAnssudasiulsanasnisuiadu
NN
fauUsiu DE IE TE DE IE TE
Uadeiasu 0.267 - 0.267 0.196 0.067 0.262
Hasuide 0.208 - 0.208 0.443 0.052 0.495
Uadeii - - - 0.249 - 0.249
R-square 0.156 0.464

Chi- Square = 68.83, df= 55, relative Chi-Square = 1.251, p = 0.09958, RMSEA = 0.026,
SRMR = 0.0269, CFl = 0.993, GFI = 0.976, AGFI = 0.954, NFI = 0.967

*0<.05

Y1l ~=-0.34¢6

0.808 Y2 ~=-0.451
775
a0 \ 0.741
0.014 X2 ~—
0.99: B
o -

0.659 Y3 ~-0.56¢6

/"' g /
0.594 X3 \
- 0.1% 0.249 Y4 [~-0.557

/ 0.666
) 0.44 Behavior 0.722 —--0.478
9.72

o/

//

0,789

~e-0.750

A 2 Anhulnuespwredunaladeniinnuanuduiussenginssunstesiulsauag
MIvIAlvaINMsuremtniutezLanes

nuneng Jad81a3y (Reinforcing), X1=A38UATY, X2=1f1 UL, X3=1219111911, Jaduite
(Enabling), X4=n13lAsun1sausy, X5=n1slasunsadvayugunsal, X6=ulevgduasuguainuas
AUUaany, U938 (Predisposing), Y1=m’m§tﬁaaﬁumsﬁmﬁu‘iiﬂLLazmimmﬁumﬂmiﬁwm,
Y2=viruaRsan1soatulsanasn1suInsuaINNISYinaey, Y3=mi%’uﬁsiamsﬁmﬁ’uiiﬂLLazmimmL%‘U
91nM 379U, weAnssudesiulsalaznisuinliuainnisyineu (Behavior), Ya=nwginssuaiung
UjURitogunw, Ys=ngAnssudunsufofiienudasnds, Ye=wgAnssusunmsufiatestu
FUAMN, Y7:wq§ﬂssmﬁmmsﬂﬁﬁ’ﬁLﬁamﬁﬂLﬁaqﬁumiwaa1ﬂ§aLLamﬁam, Yszwqaﬂiiuﬁmmiﬂﬁﬁﬁtﬁa
vandeansisisuneseaunn
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N135AN®1VY Guo et al. (2016) ﬁwudwmmiﬁmmmﬂaamﬁa 1BNENAN N TUTIVINGBNGANTTN
nsddusmauANUaeAfEUIALILY LﬁaﬁmmﬁmﬁﬁuﬂaLLasms%’Uisiamiﬂmﬁ’uIiﬂLLazms
VINAUINNISINU Wudidenndesiunsfinuues qn3nn dunes wazane (2562) finuinanad
AaNgANTINUDINUTUATIHIINNITVINNU Uag mi%’ufmmLﬁﬁﬂﬁﬂﬂﬂiﬁwawu 1BNBENANATUTIUIN
AongAnTTudeanudunI18aINNITVINIU LATHANITITLUANANAUNITANYIVEY 44NN TUNIs
wagAny (2562) inuin uenandadiiazdsvinannsaudisaidninanisdeunutlatoiaty fe
nsadesmuiious iy vidermihaudenginssutesiudunevesaununeains

Hasede ﬁ@m%waﬁamamau,aixmaa’"am%w’mshu{]aﬁfaﬁwfaWqﬁﬂﬁmmiﬂa&ﬁ’uisml,as
nMsvauInmshay deinisandvinanaase fusd Ussneudae nislésunseusiiienis
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woRnssulsity aenedostunansdnuves Seo et al. (2015) fiwui Uadende Ao Tetiuduaay
Uaonse wagn150UsuAIUANUaan 8 IBVENaNI199SATIVINABNGANTTUANNUADASYDIAUIT
fioa$1s uay MaAnITes Guo et al. (2016) iwudn taseide Ao msldsumsiineusuiitoane n1s
damaunsailesiudunsiediuyana wazulouigusmsanulasnsde d8nSnaniamsaduinee
woAnssusuAaenfBvesAuY Lag MIAN®IYEY 4AMIT Tumas uazame (2562) Anuii
Haduide Ao msfiunsnsmuauiazatuayunmisay Guislawazensual, Funisfvue
wlevy, Mmuadvayuiangunsallunisuifan) Tavsnanmsadauinnginssudesiudunsieves
Aununease wa JaduideiivinamedeniBeuandutladeh anunsaesuneldh wewinanuldsu
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DEVELOPMENT OF STUDENTS’ ENROLLMENT CONFIRMATION PREDICTION SUPPORT
SYSTEM APPLYING DEEP LEARNING TECHNIQUES: A CASE STUDY OF FACULTY OF SCIENCE,
UBON RATCHATHANI UNIVERSITY

Supawadee Hiranpongsin® Pattadon Jaisin’ Phaichayon Kongchaiy

Abstract

The process of selecting and confirming enrollment in higher education institutions is
crucial. However, inefficient management of enrollment confirmation data led to inaccuracies
in new student admission planning. This research aimed to 1) design and develop a prediction
support system for enrollment confirmation and 2) evaluate the effectiveness of the developed
system. The developed system leveraged a deep learning model, specifically a Convolutional
Neural Network (CNN) which was trained employing students’ admissions data from the Faculty
of Science at Ubon Ratchathani University for the academic years 2018-2021. The system's
effectiveness was then evaluated by purposively research sample comprising 15 faculty
members (lecturers) and 5 admissions officers employing a satisfaction survey. The research
results were found that the developed system featuring seven core functionalities: 1) overview
report viewing 2) school-specific report viewing 3) rights-based report viewing 4) individual
prediction 5) prediction using data files 6) user management and 7) student data management.
User feedback indicated a high level of satisfaction, with a mean score of 4.49 (SD = 0.48).
However, the study is subject to certain limitations. The integrated model possessed
a moderately predictive accuracy of 63.27%. In addition, the user evaluation was conducted
with a small sample size. Despite these constraints, the developed system remained a valuable
tool for the Faculty of Science in terms of efficiently supporting decision-making and proactive

planning for student recruitment.

Keywords: Enrollment Confirmation, Deep Learning, Convolutional Neural Network,

University, Prediction System, Web Application
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ma

const loadData = useCallback(async () => {
fashboard try {
setLoading(true);

> hype const response: any = await services.getReportApplicantStatus({
“wapplicant_status"s (],

": selectYear
12
let result: anyl] = response?.data?.data?.result || [];
nextui const colorsArr = Object.values(colors);

result = result.sort((a: any, b: any) => a.applicant_status sss "fus" 7 1 :
. L.dten,
color: colorsArr(index % colorsArr.length]

N

setApplicantStatus(result.map((item: any) => ({ ...item, applicant_status:
} catch (error) {

iddleware console.warn( oadData ~ error:®, error);

try |
const response: any = await masterServices.getMasterData();

A 6 MINaTTUVaTuayun e stududnsidifnwvesindne

1. private async getPreDiction(data) {
2. const HOSTED_MODBEL _JSON_URL = process.env.NODE_ENY === 'praduction’
3 ? filew//${path join(process.cwd(), 'dist’, 'models’, 'model.json')y f— L

RYNLY
a : file//./madels/madel json';
5. const model = await tfn.loadLayersModel(HOSTED_MODEL_JSON_URL);
6 const input = tfn.tensor([datal, [1, 14]);
7. const predictOut = (model.predict(input) as tl.Tensor);

U ¥ v
8 const logits = predictOut.arraySync(); [ iusuamaf.ﬂf]ﬂmsﬁqqu

Y YU

9 const result = logits[0];
10. const threshold = 0.5;
11. const predictedClass = result[0] > threshold ? aandou : lidanidiso;
12 return predictedClass; s 9 { .
s | AFUNATIUIULAZ AR

amdl 7 nmsdenlilumaiiiuliluiladsnes
Funaufl 4 nsnageuszuY (Testing) 1935 n15180nuunLa1zass uaL 20 vinu Taewdu
yaansanzisuiiaveunuiudnauyinemandiviatu 1 919158Us¥IMANgN TN 15 v
wasimhiinusudnaagivenaans 5 i lunsmeaeusayUseiiulssaninmuessyuy

v ]
[ =

Yunaud 5 M3Usziiu (Evaluation) Useiiiuusgansamvesszuulagligldeu laud 919158
Uszdmdngns 7 viiu uazidmihnuiuidiaugineimans 3 vinu seunuuysziiueufnudiusie
ManiifisiensineuluguuuuiasUssanum 5 sefu fio inilgn 110 Uiunans tes uaztiosiian
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LarAdUUSEANSNISLUSEU (CV) NMSuUanNam1easnuYy 9L bUY 409l 4.51 - 5.00 BU1gde HAY

AniuluszAuaniiga 3.50 - 4.49 vanedia danuAauiuluseduuin 2.50 - 3.49 nuneds dau
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FORECASTING LABOR DEMAND OF THAILAND UTILIZING BASIC MOVING AVERAGE
AND EXPONENTIAL SMOOTHING TECHNIQUES

1*
Orawan Suebsen

Abstract

This study objectives were to 1) develop a model for forecasting Thailand's labor
demand, 2) compare forecasting models utilizing basic moving average method and basic
exponential smoothing techniques and 3) forecast Thailand's labor demand in August 2022.
The forecast in the current study was carried out employing monthly time series data from
January 2017 to July 2022, totaling 67 data points. The data were divided into two sets: The first
set comprised 60 data points being collected from January 2017 to December 2021 and being
used for developing the forecasting models. The second set comprised 7 data points being
collected from January to July 2022 and being used for evaluating the accuracy of the models.
The Mean Absolute Percentage Error (MAPE) was employed as the criterion for comparing the
performance of the forecasting models.

The findings of this study indicate that the simple moving average method
demonstrates superior forecasting accuracy, with a mean absolute percentage error (MAPE) of
8.2243, which is lower than that obtained from the simple exponential smoothing method. This
result suggests that the simple moving average approach is more appropriate for forecasting
labor demand in Thailand. Moreover, the forecast estimated that the labor demand in August
2022 amounted to 40,516 persons, thereby underscoring the potential applicability of this

method in enhancing labor force planning and informing evidence-based policy formulation.

Keywords: labor demand, simple moving average method, simple exponential smoothing method
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A9TNT 1 LansdayanuisanIsussnuYessemalng

U\ 2560 2561 2562 2563 2564 2565
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figuieu 43,991 27,496 30,047 37,558 39,589 41,093
nsngIAY 37,195 23,402 24,311 40,183 39,847 35,478
Famau 31,277 27,126 40,255 37,826 59,449
Augngu 45,353 28,992 17,614 425,612 113,014
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2. mnagaudIuUsEnauvastayaaynsuIan
2.1 farsunsmivasdayasynsuiaa
ihdoyanudasnisusanuvesssnalng deusifounnau w.a. 2560 d9 iiou
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ffoddy duilvguinerafaanmsnenuteyaianain viesitedefiaiidmaliAnaudesns
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2.2 MmagaunullinvesdayaaynsuiIatfaeds Runs Test
AUURFIUNTNARDU

Ho : Tayafidnwaigdy (eunsunailifidiuysenauuuniliy)

H; : Toyalufidnwardu (eunsunanfldiudsznauuuili)
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M13199 2 NMInAFRULIILTNYEIUBYaAUREINTUTIUYBIUSEWAlNY

IuudaLARINABINITUTINY sisguy 31U9U Runs z Sig
67 33013.00 22 -3.076 .002

N1SNAABULUU Runs Test 9zt un1sMaaauluUanIne Mduusullids Ao Aszau
Uodndgy 0.05 leuSinufias Z < -1.960 uay Z >1.960 Lilesan z__ egluuinaujiasuasiile
Wsuseen Sig. desndrseaudvddey 0.05 Gsufiasanniigiundn Hy fwuIsagdlideynsy

o v A U v o w

nasenandaiulsznavussiuiliuegiitudAgyssauiodiAgy 0.05

o

2.3 MMAFRUAANIAYAITaLARUNTNIANIY Kruskal-Wallis
AUNRFIUNTNAABY
Ho: aynsualifdrussnauanuduilsauggnia

Hy - eunsualdiuysznouanuiuLUsnLggna

M15797 3 NIVAFBUHANNATDITBLAAINABINTUTIUVDIUSEINALNY

Chi-Square df Sig
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o o

9INNINAFBUKUY Kruskal-Wallis lerdnen Sig. doanitssautiddisy 0.05 Jsufiasanufignu
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2. Fquualify dwmsudoyanetlvmmassanidudonlesiivanzauseninsdeyadneu
wihuagdidnandfdivensaifaundudrimuadeyanauudeyaiaundamidunualiudangn
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3.1 nsnagaudIuUsznauvasdayaaynsuLIan
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3.2 AsnagauuulliavaItayaaynsuIaIfeas Runs Test NSAILATIEINAINURY
wlsiliasanuansaliaung

AUNRFIUNTNAADU
Ho : Tayafidnwaugdy (eunsunanlifidiuysenauuuili)
H; : Toyalifidnwauzdu (eunsunaniidiudsznauuuili)

M13199 4 NMInAFULRLTNYeUBYaAUNRRINTUIIUYBIUSEWAlNY

uudeyanufpINITLTNIY U583 97U9U Runs Z Sig

60 31688 25 -1.562 118

N1SVAABULUY Runs Test az1dun1svagauluuaesvne Maduusnaufidas Ae Mszdu

Ud1Aey0.05 lhuSmdfies Z < -1.960 uay Z >1.960 Lieaan z_ egluusnagensuauuigiu
wan uaziilefiarsaeea Sig. snndnsesutisddy 0.05 Jewenduanuigiumdn Hy agulain

aunsuarInanlifidulsznouvosuliy

3.3 NIMAFIUNHNIAVDITIYADUNTULIARIY Kruskal-Wallis n3aidiasnzinausiy
wlsiliaeanuANSaIRAUNA

AULAFIUNTNAFDY
Ho : aunsunalifidiuysenaumnuiuwlsnuggnia
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Chi-Square df Sig
17.285 11 .100
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4. a¥refuuunswensal
nsaseiwuunensallaglddeyayai 1 Jududeyasunsuianseiiou I1uIuAY
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M13199 6 ToyanURBINITWIEUTRIUSEWAlNY

Wy IUIUAIUADINTG oy FUIUAIUADINTG oy IMUIUANNADINTG

i US99U (AY) f H399U (AU ) 9 1399 (AY)
1 30,645 21 28,992 a1 28,489
2 33,889 22 20,429 42 37,558
3 37,491 23 24,840 43 40,183
q 34,191 24 24914 a4 37,826
5 37,348 25 40,112 45 38,516
6 43,991 26 35,525 a6 16,233
7 37,195 27 56,555 a7 32,916
8 31,277 28 36,592 48 32,802
9 45,353 29 34,817 49 29,049
10 31,337 30 30,047 50 38,797
11 27,372 31 24,311 51 73,720
12 25,389 32 40,255 52 26,970
13 43,849 33 17,614 53 44,303
14 31,193 34 18,351 54 39,589
15 29,626 35 21,224 55 39,847
16 30,096 36 21,979 56 59,449
17 45,423 37 21,094 57 34,640
18 27,496 38 22,966 58 22,857
19 23,402 39 18,775 59 32,038
20 27,126 40 42,260 60 27,361
PIANEINTUAWULN 3 Liau 1
(M) m3nensalaglden K = 3 angasildlunisnensalfe
> _ Vet Y YotV
Yi+1 =
K
o2 ~ Vs + Y, +Y, 37,491+ 33,889 + 30,645
fravu - = = 34,008
3 3
A Y, + Y3 +Y, 34,191+37,491+ 33,889
Y5 = = =35,190
3 3
~ Yo +Y, +Y, 37,348 + 34,191 + 37,491
Yg = = = 36,343
3 3

FIUANNYINTATIUIUAIUADINITIIINU BN ULAEUA 61 Aa 27,419 AU
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4.2 M5 ASsURUUENG UL aang1991e

M990 7 ToyanINNABINTTINUTRIUTEINA LYY

WoUN  IUIUANADING AN ITUIUANNUADINIG  LHDU FIUIUANMUABING

B399 (AU ) i B399 (AU ) f H399U (AY)
1 30,645 21 28,992 41 28,489
2 33,889 22 20,429 42 37,558
3 37,491 23 24,840 43 40,183
q 34,191 24 24914 a4 37,826
5 37,348 25 40,112 45 38,516
6 43,991 26 35,525 46 16,233
7 37,195 27 56,555 a7 32,916
8 31,277 28 36,592 48 32,802
9 45,353 29 34,817 49 29,049
10 31,337 30 30,047 50 38,797
11 27,372 31 24,311 51 73,720
12 25,389 32 40,255 52 26,970
13 43,849 33 17,614 53 44,303
14 31,193 24 18,351 54 39,589
15 29,626 35 21,224 55 39,847
16 30,096 36 21,979 56 59,449
17 45,423 37 21,094 57 34,640
18 27,496 38 22,966 58 22,857
19 23,402 39 18,775 59 32,038
20 27,126 40 42,260 60 27,361

NYINTAUTUIUANUABINTUS1U LaglgidnsvilASsusuuendlnuudeasg1sing tnannuumin
~
o = 0.10 @A Yinit %Iﬁi’fml,a?{waﬁa;&aﬁgwm
n
A Y
e Yint agls = 30645 4 33889 + 37491+ ... + 27361
n 60

Yinit =33141.4 =Y

IMNGAT Y41 = OY, + (1= Q)Y
o 0L =010, ¥, =av +1—oy; = (0.10)30645)+(0.90)33141.4) = 32,891.40
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SOLID WASTE MANAGEMENT MODEL FOR THE ESTUARY COASTAL COMMUNITY IN
BAN KOH KHIAM, KANTANGTAI SUB-DISTRICT, KANTANG DISTRICT, TRANG PROVINCE

Puttipong Boonchu®” Narong Bensa-ard”

Abstract

This action research aimed to 1) create the solid waste management model for the
estuarine coastal community in Ban Koh Khiam and 2) study the results of the solid waste
management model. The research target groups were 35 members of the waste management
implementation group and 252 households’ representatives. Stratified sampling and simple
random sampling, which were applied on the health assembly process, were employed. The
research tools consisted of questionnaires which had reliability values between 0.87-0.92,
performance recording forms, and in-depth interviews. Data was analyzed using frequency,
percentage, mean, standard deviation, and paired t-test statistics. The research results showed
that, firstly, the solid waste management model consisted of 12 activities, namely, 1) Organizing
training on waste management, 2) Making garbage bags from fishing nets, 3) Following up and
communicating via LINE, 4) Dropping waste using students' cars; 5) Shops and customers helping
reduce plastic, 6) Cleanliness with Islam, 7) Protecting Koh Khiam with our own hands,
8) Collecting waste together based on the zone groups, 9) Fishermen bringing waste back to the
shore, 10) The most beautiful house competition, 11) Arresting and fining those who throw
waste in public and 12) Organizing a schedule for waste collection in the community. The
second research result related to the use of solid waste management model of household
representatives showed that, firstly, the amount of solid waste collected by the Subdistrict
Administrative Organization was decreased, with statistical significance at the 0.05 level.
Secondly, the average participation rate increased from 36.50 to 44.99, and the average score
of solid waste management behavior increased from 43.51 to 48.57, both with statistical

significance at the 0.05 level.

Keywords: Solid waste, Estuarine coastal community, Management model
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DEVELOPMENT OF A LIBRARY BOOK RECOMMENDATION SYSTEM BY ANALYZING
USERS’ BEHAVIORS EMPLOYING THE FP-GROWTH ALGORITHM AND USER PROFILE

Karn Sappasan1 Wongkot Sriurai®

Abstract

This research aimed to generate accurate association rules from library borrowing and
returning data using the FP-Growth algorithm, to develop a library book recommendation system
using the FP- Growth algorithm combined with users’ profiles data, and to study users’
evaluation towards the book recommendation system. The data used for generating association
rules were derived from the borrowing and returning history of Ubon Ratchathani University
Library during the academic years, 2018 — 2022, with totaling 6,630 records. These records were
processed to generate association rules using the FP-Growth algorithm via the Weka program,
with the confident level of the rules set at 85%. The research method consisted of six main
steps including, (1) data collection, (2) data preparation, (3) generation of association rules using
FP-Growth, (4) creation of users’ profiles for matching with association rule, (5) development of
the book recommendation system, and (6) evaluation of users’ satisfaction. The research results
showed that the association rules generated using FP-Growth could be effectively applied to
develop a book recommendation system, aiming to facilitate recommending books that are
likely to match students’ interests. The evaluation of the efficiency for recommendation system
was demonstrated a precision of 73.06%, a recall of 85.60%, and an overall efficiency of F-score
of 78.67%. Furthermore, the assessment of users’ satisfaction towards the system by forty
students, using a questionnaire, showed that the students had an overall satisfaction at the
highest level X = 4.77, SD. = 0.32). Based on the results of the satisfaction assessment, it could

be concluded that the developed system was efficient and could be practically implemented.

Keywords: Association rules, User profiles, Users’ satisfaction, Book recommendation system,

Data mining, FP-Growth
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EFFECTS OF COMPOST ON MORPHOLOGY AND BIOLOGICAL ACTIVITIES OF

Boesenbergia rotunda (L.) Mansf

ChoKchai Sae-wang' Pornphun Maneewan® Chakkrit Khanaree® Kritsada Srihomtree *
Nawarat Viriyakhasem5 Chanapa Wailapee ¢

Abstract

This study aimed to compare the morphology and biological activities of Boesenbergia
rotunda (L.) Mansf. grown in compost-amended and non-amended soils. The soil was improved
using a developed compost consisting of dry leaves, manure, and raw rice husks at a ratio of
3:1:1. Soil preparation involved mixing soil with compost, raw rice husks, and rice husk charcoal
at a ratio of 2:1:2:1. B. rotunda seedlings were then planted in both compost-amended and
non-amended plots. Morphological characteristics were recorded, and the content of bioactive
compounds, antioxidant activity, and antibacterial activity were evaluated.

The results revealed that B. rotunda plants grown in compost-amended soil exhibited
darker green leaves compared to those grown in non-amended soil. Additionally, plants in
amended soil showed greater average height, larger rhizome size, and higher rhizome yield than
those in non-amended soil. Thin-layer chromatography (TLC) analysis revealed similar
compound bands in samples from both soil treatments; however, the band intensity was higher
in B. rotunda from compost-amended soil. Furthermore, the Panduratin A content in B. rotunda
from amended soil (0.71 ¢/100 ¢) was significantly higher than that from non-amended soil

(0.58 ¢/100 ¢). Regarding biological activities, extracts from B. rotunda grown in compost-
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amended soil demonstrated superior antioxidant activity compared to those from non-
amended soil. Both extracts exhibited inhibitory effects against Streptococcus mutans.

The results indicated that the compost affected the growth and biological activities of
Boesenbergia rotunda (L.) Mansf. This information was useful for the cultivation development

of Boesenbergia rotunda (L.) Mansf. to produce future medications.
Keywords: Boesenbergia rotunda (L.) Mansf., Compost, Morphology, Biological activities
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nszgunsze Anaudindelandu (gua udlna uaz nuadn d1373as, 2541) Jaguuiinisdnw
\Rertuasatansernermuasgrsndanineing lnenuiansatnnszseeafigssuuuediouay
Foswevda fovddunsdnau uargudanldld (Aazeynssumsdaremsdadeenayulngy,
2558) Usznaufuaniunisaimsunsszuinvedsafnidolialalsn 2019 (aia-19) ladinmsAnuide
iedumedudelada SARSCo-v-2 finelmiAnlsalain-19 narsafasssumAnarayulngdidu
p1svesAUlnY 1 121 AI981e wuasananszvieandfnenngu é’?&msm?m@ﬂmau%@

o N

U AD LWUALSAY Le (Panduratin A)

o U

1a5a SARSCo-V-2 lenesaeay 100 LHasannnsevnev1idansédn

v v
YY)

Fellgndiueyyadase grssunseniau sudisdgnidudateratniinelsansuunaiise Welidauay

Wosn (A Jayayna), 2563)

Y o A a ao

nsUgnitvayulnshildnunnuaslignsmeeiaddadeniddny Ao Auivinisugniieadsd
anvueTIU SEUIEUMArINIALAR A1 pH 981319 5.5-6.5 Laraauluales1m 01 suan 1oy
Tulnsiau Neanesa waslnuna@ey Wusu (wami audeuseius, 2554) Fanszanevrndufivsingn

wihfimngaumnzgnludusuissuisiiuare1nalad (nau3deugiinel neddideiaundadenis

HAANIINTINYAT, 2566) TAuTamsenseaiiatesiudids aqueteruiesnwANuTY LavU13aRu
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aredeBunidansssunanaununsiddeni (asieg Taunuiug, 2565) suiilewnanduiniias

daalanmAudonlnsulussezen vilinuuwiu wls uazilunsn Geensd airelygans, 2558)

£ | o

PndgymaanaigfnuIeaulaiaudendniddunauvesiansssuviaturiodiu lawn Tuld
wis Jepen @33) wnaudu udrnhluugsiuluiuiiiinzugnnszanguriiieufuugsannvesiulill
Usuusimemsiiiissme anduivinsiudeyaieaduniseigfvlaues fugiuined uas

ATIRABUVENNTININVDINTENLU Ik gSinueyyadassuazanssiukuafise lneSeuiiey

Ada

serienseneniunzUgnluiuiniinsussiudmedendnuasnssmevntmnzUgnluiunilidngg

UssAusgleniin

s

nQUsZaeAYaINITIY

1. WefnwuUSeuiieudugiuivel lendnealnaaiuazasdfguensemevinimzugn

£ o

Tununnguay lifinsugsfuseendn
2. WiefnwIeuiigugnsimueuyadaszuaziuLuATiiTevansE eI zUgnluiiung

fuarliifinisusaiuiedensin

WBanliun1side

nsfnwndeiidunisidoidsnmuaimuazuina nefin1sfnwuassusmesdaiudly
nmswzdannszev wazanuilunisugnitylildnanin mﬂﬁ?ﬁﬂé’ﬁwmﬁmmiﬁqﬂa'nmﬁmm
widamzgnnszaevlagiEunmsUiuUssanmausionislideniin uasinnsinzugnnszene
ynluiiuifindeuly W%famﬁu’aLﬁusﬁaaﬂaﬁmé’mgmﬁwmLLasmiﬁwﬁggImmU"%amﬁauadeﬂimﬂmn

a v a

Mnzdgnlununidnsugsiusarliufinisusadudiedendn aaensunisiinssviguiunaioie
ATRABUGVIBAUALYATaTEUALAULUATISY TneliTivaziBenisanidunsidenail

1. msfnedaugiuineuazasdfygvanssyrsvnimizugnlununnduaslisinsuss

a b4 N s
aunBanun

1.1 mamIeuiiuiuaznsingugnnszsneyn

v
£ 4

nsfnsilldldiuivasgnagulnsresingrdensunmd i uduuaznisunng
maden uninedesuigdesse lnednislansauliiuinnissiuge wonstatdatuity uazh
nsudsiuiiinaneenidu 2 wlas dmdumngdgnnszeumiilifinmsussushetenin waznsene
yfifinsustusaedondn Tnetevdnildlumsfnunilafnssulduummansvideninduriduuy
Lindnnduneswesisimnssuulld 1 lnsidenldfanfimdsldaniiesduiiiismomnsiidniudons

Winiulaveansevenseneumelulduns Jeasn @1) unaudu (@1gunndn 1Y) Tudnsdu
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31 1 iluliukanndodutu gunte 2 wes 912 5 wes g9 10 wuiuns Heonuazunaui
oghsag 30 Alansu indevtululliauetu vhen 5 du sndethaduniddesameivaglas (EM) Sty
sadlaudumeuenyniy uasliiliarudunielunng 10 Ju auasu 60 Tu wdniedunis
AINEINIINLAR 2-3 TuauTemdnuie ntfuismausuidlusnsdnvesiu Ygniln Lnaudv (81g
10N 1Y) unaue wiriu 2:1:2: 1

dnfumsugnnsssnenn Susauintsdmdenaeiuglagldaneiusnsyaseiai
Mnennevsdns Samind1uns Feliimiriivlussiinssmnovunda drduuisme lWumiauysal
Lidulsa Saneeheiion 2-3 av/du Mnduiimisuginumglunssugdasunaus 1Wunad
3 danvi v nimiinszvsvnBusenidd thindaudsiuiug $1uu 2 n ynag 40 du tidund
nszmesnUgnadiunlants 2 was wdmsaasdenisaquiaes lnsaslinisguasnuienissa
othaashuaue daniar 1-2 ads v dafuiefituseuulaniudses

1.2 MINTINABUTINMITIUAY

ﬁwﬁ’;adwﬁumm,l,ﬂawqﬂﬁq 2 wlas yhmsguiiudegiuiiuvastaeguiv
fregsAuT L 21 90 wazdiBnsifviuudazgalaonislindryeduduglandnuszunn 15
wuRiung vdsnduivi nelindusziutramgu (uiFeu) WG wduuiumundssana 2-3
wung uferuvan AuiildiAusiusaldns viedmanadin eqnindiduusazaaiiAuanldiiy
MU RLALALLTS uazsoudiensunsuiiefniouiiu s suaziAuiinaug son Aeutily
pnauieziUTIusInos Thud lulasiauimue wearesadifuuslon uaslnunadeud
wanidsuld TasAusied1amiin 0.05 n3u 1d Vessel dmfunisdes i HNOs aandudy 70
Wesldud (w/w) Uuns 10 faddns thlugesmeiniesgosszuulalasia guugil 200 ssriwaifea
AANUAU 800 PSI Power 900-1050 W 1duiian 55 w1l neeia0e19028 Syringe filter vua 45
lulasiuas udrusuuimandu 100 faddns fethnduuians anduidedafululnszdie
Lﬂéa\‘i (ICP-MS) ﬁamuzm‘%ad RF Power 1550W, Sample Depth 10.0 mm, Carrier Gas 0.80 L/min,
Nebulizer Pump 0.10 round/second, S/C Temp 2 °C U‘%mmﬁmmﬁmﬂmﬁmiwﬁﬁwLﬂ%@ﬂ ICP-
MS 2zgninlUAINMIYIINUSINAINAIBE1 MUTENI5V84 In-house method based on QUECHERS
Method EN 15662:2018

1.3 MINTIAARUFUFIWIVIVBINTLYILU)

izmwmimwﬂqﬂLLazmS@JLLamwwmﬂuﬁuﬁﬁﬁLLathﬁﬂﬁ‘tJiqﬂﬁuﬁwﬂwﬁﬂ
AAnwagihnsinanuuaziivfeyanissyiulaveanssiev iun anugs Sualu dveslu way
idleasu 252 Yu ni3e 36 AUawi Fadutiiflansdfygean (AuznssunseIsIazen, 2544) 3

ﬂ’ﬁLﬁU WNemandnlazin1silssuiisuauinveunittas iminuesnanan g s
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1.4 mMInsrvdaulenanwalyaiilazansaAglunszeieun

dleasu 252 Fu (36 dUash) AzIdulavihnmsiiuiegianitnssyeuianain
LLME{JLW’WUQH‘%& 2 wlas Mntuthnsseandisliasenn wiouanuuindaonisiy wagian
ouueigamadl 50 ssrwaidoa uan 16 Falue sedouluin udwhnsusliazden usslu
Mauridnain neuthlunsivaousd

(1) nsraeutendnvalmuaiidromadalasunlnsnsifuuuduuis (Thin layer
chromatography; TLC)

UTNILAIUAALLE UAUDINTEINUYNIIUIU 1 TN WIEAAA2E 70% Ethanol

U313 5 fadans wazthunwe1Ussuna 30 il mewa3eugians (Orbital shaker, Miulab, Taiwan)
wduafialy 24 Falus Agaungiivies iensunaninisnsestiunsyAIunses (Whatman 93, Cytiva,
China) Wiougnansafnesnanninfimde sntuiharsatnusuns 5 lulasans dmenasuuLiy
a@ﬁﬁamﬁmﬁauﬁw Silica gel (TLC silica gel 60 F254, Merck, Germany) ﬁwlﬂui’gmﬂmﬁ Wan
ilunalunivugln (Developing chamber) fiwseuls Tneld Toluene : Ethyl Acetate : Formic Acid
Tudnsrau 5 : 4 1 1Huipaeindeui mﬂﬁ?uﬁwLLﬁuaqﬁLﬁamﬁmﬁaUﬁw Silica gel @anaINNBULN
(Developing chamber) #el3lus wdniluasndeumelfuaissunivazaielduassnslloan
(UV) Anuenimdu 256 uas 366 uiluns néeusinsiadeusuuardveouans iedasie
HAN1SVAAY wazwA1AsT s lua (Rate of flow: R) @ s ldainsasdiuseninesseznisfians
mdeuiifuszezafisvhazansrdoud

(2) M3 TI9UTUNMENS Panduratin A Tunszanew

UIRIENRILIUAAELEEATDINTEYIBYIIANUNAIUGN 2 UNd ATIAINATIEN
USuuueeans Pandurartin A lalinafia HPLC auisnnsvaaau In house method based on ajcs
7(6) (2013) Tngld Reverse column wua 100 X 4.6 Gadiuns lnefiandaudife 0.1% Phosphoric
acid (A) wag Acetonitrile (B) 19 Gradient solvents systems é’fﬁﬁ 0.5 W1¥: 80% A, 20% B; 4.5 w19
65% A, 35% B; 5.0 u1#i: 40% A, 60% B: 8.0 W1t: 100% B 41na159u 18 undi fismsnnislua 1.5
fiaddns/ il InvaeuUsunaesans Pandurartin A finauenandy 285 way 330 uluuns Weutu
A1311M 35U kazkanAnlugUluuYes n3/ansann 100 niu
2. msm’aaaaqu%‘ﬁma%aﬁaisLLazél"luLwﬂﬁG‘wmnimnmrn
2.1 MIWSENEsANANTEY I8

ﬁﬂml,l,ﬁwmaz15EJWUENﬂszmm’mﬂmmdwqﬂﬁgﬂ 2 Unas f29819ay 50 nTu W
afndae 70% Ethanol USu1ms 250 faddns Tnonsduiiclidudy annduthansafauinseausnnin
FIENTEANENTONUDST 1 LANNUNTEMBLENIUDADBNAY Rotary evaporator ﬁqmmﬁ 40 DI ITALT U
wardahuwhlndunauteiienIes Freeze dryer avldansafnnszaneenn anduiuamsesas

a

Yoea3a1in (%Yield) wazthansadnilduinsivaeunnsiusyyadassiazansmuLuaisestaly
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2.2 n1snadsuANaInsalun1sMinatseuyadasyyiln DPPH (2,2-diphenyl-1-
picrylhydrazyl) ¥04a1581ANTE¥ 18U
ansannnsenevIAUdadun1eg 31U 20 b uvhniskadiuaseuyadase

a

%iia DPPH (0.2 mM DPPH) 180 pL Tu 96-well plate ravliidniunazderialsludifiodunan 15 und

=

flgaumgiivies antfuilutadnisganduuasiianueniadu 517 wiluwaslngldiados ELISA plate
reader lngldiunueaduasazaiednsdees Control uwagldwnueanauivansainnszyevradu
asaza 8B ey ManadeuIzThe A 3 A uasnALady WEeNTtMAAIANT
Tunmsidnanseyyadasels 50% (50% scavenging inhibition : SCso) (Ansneuel AR UazAnl, 2567)
2.3 mMInedeUgVsFuLUATIEBvesasatANTEIEY
N1INAABUAIEIT Agar disc diffusion ARLUAIIINITUDIAINGY AUAITINNNA Ay
Ay (2567) Tasin3ouenaidsate Mitis Salivalis agar Tuanuiwidss (Petri dish) anniugaldfiy
dausmnndelunasanaassiiiideuwuaiitse Streptococcus mutans (S. mutans) Afinnsifiey
USuandade McFarland No. 0.5 1isuldiiusinande 1 x 10° CFU/mL indeliuuinewnsides
o anfumaudunssmuinauUTandefiinmemenmsatanssrseafienudud 12,5, 25,
50 waw 100 mg/mL U3ans 10 llasans asuuamuemsidende lneld DMSO Wuynmuauiday
(Negative control) ¥hn1naaedusaziag1s 3 61 mﬂﬁ?uﬁwlﬂﬁmwwsﬁaﬁqmmﬁ 37 sarwaLgea
Tuannzlfeondiau Wuan 24 2lus Srunalaeavaduhnguinamesuinadudadouuniie
(Inhibition zone) Janueiluiiadiuns
2.4 MylAsgnveya
IMMIduRTIvaeUANINgUaTirdILIY 5 Auseulas Ingldisnmsdunuuiielaenis
Fondufivuuuduaniaioulag ilesandediinvesvunulasign deervdmasionuusiugives
foya vhnsdunsadeumingmesivluutasgnits 2 uas
ﬂ’]iﬂ/]ﬂaENL%Q‘U%@J’]ENR]%LLﬁmNﬁquULL‘U‘Uﬂ'WLa’g‘c’J (Mean) = ALD8ULNT3IU (SD)

WAZAENATUIANUUANAIITBIANEURR VD INYTENINUUawNae s seAUTadATy 0.05 (p<0.05)

Inglgn153AsEi19ahia One-way ANOVA aaglusunsy SPSS Statistics

NaN15IBUATDAUTIINA

msUgnnszmnevIlldnananidnunmdndudesufu il iinuaudRnnzauazgau
auysaifoussines ilesanduiininnnuanysaiadssasonisaiyidulauaznanmuomanan
i mamundeninifloeduasiiuiuussigenslufuiiodfiueuauysaivesiiuuazduaiunis

Ugnnszmevnlilinandnin lneiinanisfnwidail
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1. MsAnwUTsuiisudmgiuinet wndnwainruaiivazaisdrfyvanszyreviai

wnzUgnluiuiififiuaglifinisugsdudaedevsin

1.1 msfnwilFsuiteusmemsluiufinsugnnszenen

5190 M15HANUEAY AN YAULA YN Y901 VBINTEVILV LALLANILEIRRIMNT
wén 3 o ¥ lulasiau (N) vieaviea (P) uaslwunaidon () fafumsfnuiFaldhnaeieuds
wiinitusnaudeluldius : Jeron @) : unaudu (@1gannnd 1Y) Tushardau 30 1: 1 wazstan
Ugaiui aiinussiadi sndudmiunszuern Tnsnansnaasanudn auldlssdedensinagd
Tulnsiouteun 0.43 ¢/100g eawesaniduusslow 32.96 me/ke waslnunafonuanudsuls
0.0067 % (wt) dauduiiugsedenindlulasauiomn 0.45 ¢/100g Woaneadifulselowd 87.13
mg/kg uarlnunaidendiuaniuasuls 0.068 % (wt) MnsanIsmeaostansliifiuinnsussAuse e
wifn lsismemnsrleatetaiilulsslevivasinunaifouivaniudouldifinduds 2.64 uay 10.15
wheug iy nmsTiaszinuihnmsidveaneaiidulsslevdiiutudunamanluliutwas e
rondaduduszneululenin fdntofinvinuduieinguasnsudsuenmanelufiu was
nsfidsmormaneaneanas Inunadsufiud udwmare nsiansruusnuar s yilnves
nszEIT SnvaiiueudumuselsawazusasaY @ugus Westuns, 2556) KafunisAnunilald
smafudeyaniasiydivlmmenssmsnudisuileussrianssrgrmiidongUgnlufiufififuay
Lifinnsugefusmedendn

12 manFeudteudgmiavemesnssnermimneugrluiiuiiifiuaybifmsshudetein

ievihnsinezignnszvevnaslunlasigniimulsiiiunsussuasiiviiniunsusse
Jomsin udwinsduasivasuaugauesiivdiuiu 5 dusdeuvas seli3snsduuuuing iewian
WUyt wud1 AnugevesdunszevnanuUasugniinulisinuuazsunisusssedonsin
Sududgn fanadowinfu 19.80+3.42 uag 18.00+2.65 lwufilums muddu ndsnisugn 21 Yu
(3 &Uanh) fleadowinfy 27.20+2.39 way 30.60+2.41 lwufilums mwd1iy ndanisugn 42 Ju
(6 §Un3h) TAaBewinfy 36.80+3.03 uay 41.40+1.67 WUAAT MAAITU LARIFINTIST 1 uas
Al 1 dwsudunduresdunszvisvnanulangnifuliiiuiaziiunsugsnedeninieuns
Ugn frnadeniniufe 1.00+0.00 Tundsnisugn 21 Fu (3 dUa) fidedewindude 3.40+0.55 Tu
uazvdannsUgn 42 $u (6 &Unsi) fenedeiniude 5.00+0.00 Tu waztntnveaniINsEeTTIIN
wdasgniifulainuuazsiiunsussied evindaindy 607.7498.60 uag 1162.7+47.80 nfu
MUdU Fauanamsteil 2 Jauandiifiuinaiedsanugewesiiunssneynanulasgniidusiunis
Ussshedemiindasnnnitudasugniidulsiinunsugasedenin sugiidunssmernanulasgn
AnulaisunazriunsUsssedeninddiedsmafisvessnauluilifiauuandaiuinniin udag
wuindveslufimnuunnsiisiu nandedveslufunszeunianuasignifuriunsussselemin

wdAgndunnnindiefisuiudunseygvnanulaslgninuliiiunisussmeJendn dwansly
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Al 2 (A1, B1) Lﬁaﬂqﬂﬂi‘u 252 Y (36 dUansh) vnsifiuifemandnvenseynend wuin wun
suanmi"mizszﬂ&m’mnﬂLLﬂanﬂQﬂﬁﬁumumiﬂqqﬁwﬂwzﬂ’ﬂ%ﬁmumLLaziﬁmmmaqmﬁ'ﬁ’mmmdw
Lﬁ@LﬁHUﬁUﬁUfﬁz‘U’lEJ‘ZJ’]’J"\]’]ﬂLL‘LJEN“LJQ?’]ﬁﬁuiﬂﬁ’mmiﬂijﬁiﬂﬂﬂ%ﬁﬂ Fawanslunmd 1 (A2, B2) Ing
s sleanesa Wudwlszneuveansaiinadn uardedlelusiu funumiiddyfetesiy
MIUUITAT NIETTARLUNTEINARDNITIRSYLAULR N19ATYLAULATITZUUTIA WaZNITASNAKER
Tudrwvednunaldsunduesivsznaviiddyueteulediitslunsduasziuas nsasalusiu uth
Fredndsanduaziinasnasilusasdrfuliavaudasn uazduasunsiasagiiulavessin
(st wiand (Un.), 2560) dawalvinanAnnszaBIINNLAgNTIRUuNSUTsTheevsinTiusna
fannnin aenerdesiuntsinuvesduns 35vasa3nna (2566) Finuiinslisinoimslusulenn
dawasadnsinsiyivlavesiis SwdsnislddevdndstioifiuuTunauazguawvewanan
(nAnuN ATt uarANngual wawdy, 2563) wandliiiuinnsusuussannAulidussiamean

dusunsiasgivlaiulinanodnsINIsasYAUla LAz NONARTOINTEWIBYT

A19197 1 N15IBULIgUARAEANEIVDINTEVILU

Fuil o ANES (LWURLIAS)

v unasngn v v o v v o v "
() AUN 1l aunz2  AuN3  auNnd  auns ALaRY
o haivgehu 21 20 23 14 21 19.80+3.42
LSuAU A

Usanumeyenin 19 14 17 21 19 18.00+2.65
. Laiugemiu 27 30 26 24 29 27.20£2.39
TN 21 . W
Usanumeyenin 30 32 28 34 29 30.60+2.41
. Laiugemiu 38 40 38 32 36 36.80+3.03
TUN 42 . W
Usanumeyenin a4 42 41 40 40 41.40+1.67
50.00
= 40.00
i’% 30.00
-v% 20,00 1115
§ —— 135
"€ 10,00
0.00

Tusuey Juin 21 T 42
Tuidgn

A 1 ATMILERIARAEARREAIINEIVDINTEAEYT
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M19199 2 NMsSeuiisuAdsivnveswinTEvullalgnaATu 252 Tu (36 dUa)

H o % y A o
u’]‘lﬂunﬂlaﬂwlﬂ'ﬂuﬂu‘lll (nsy)

unaslan \ndy
¥ 1 2 3 4 5
laivgenu 703 653 688 585 750 6758046156
Ugsiuredemiin 1,164 1138 1118 1,194 1192 1,161.20+333

AR 2 wansdlulasininvenseyevanulasnzugnauiliituwasinunisussmedenin
A : wlasiiliirnunsugssnedendn B : wuasiiiunsugssnedendn

1.3 N1IATIFABULDNANWAINILALVDINTEV 18U

1.3.1 uan15nsa9deuendnvalmaaidromadalasuninsnsifuuuduung
(Thin layer chromatography; TLC)

msenuitendemaialasanlnns fiuuusiuuns (Thin Layer Chromatography: TLC)
ilensaseuasdfgueinszeun lnsiSeuifisuasataannszneunuiusuasnsevevnild
Usaensnwilse ﬁ’ummwmaﬁwaﬂgﬂiumiﬁﬂww%ﬂﬁu #13aNANNINTEIBVNIYNLATEULAENTT
afaRa8 70% Ethanol 90y uthansafauiiiasizilaeld TLC Tnedl Toluene : Ethyl Acetate -
Formic Acid (5 : 4 : 1) 101 Mobile Phase Kan1sANEINUI1 NA991ARTIVFBULBNA NWAINI9LAL YD
N5¥EYNElALEIEIIYR ATIINULAUTEIENSIIUIY 1 duvns Tusta 2 Fegns Tnensyanenil
Taisiunisusssetdonsth Sien R Wiy 0.64 drunsseeuniiiunmsusasedoviin f R winfu 0.63
Tuwaefinsnsrdeulondnwainiaaivesnszeernslduas UV aueandu 254 wiluns
WHTTIMUUDUYBIANTIIIU 7 s Tusks 2 faagn Tmenssanewndilaiunsussdaedendn fe
Re iU 052, 0.59, 0.65, 0.71, 0.78, 0.85 uag 0.92 Muddu dunsyyeukiun1susssielensin
AN Re WINAU 0.52, 0.59, 0.67, 0.75, 0.79, 0.86 Lag 0.91 MIUAIRU F1USUNITATIFADULBNANWAINI
wilraanszerneliuas UV anueninay 366 uilins 9sns1anusauvesanssiuim 8 smums
Tuita 2 feehs Taenszapumitlsiiunisusafetsnin e R widu 043, 0.51, 0.58, 0.65, 0.74,
0.81, 0.86 kay 0.92 HIUAGU ‘Umzﬁﬂizﬁmaﬁunmumsﬂ@qﬁwﬂwffﬂ A Re 1AU 0.42, 0.52, 0.59,
0.66, 0.76, 0.83, 0.88 Way 0.93 MUY FILAAINNTIT 3 Warn Wil 3 %aawmma@ﬂlﬁd%aﬂé’ﬂwzﬁ

MAATVDINTEYVILUIING 2 Unidd TerUsznaumaaiinadieiu wisdslsinudlariinisnsiainainu
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LLYBILAUTBIATUARZLAY WUTINTEBYINLURIzUgNFALEIUNsUTIRedevinasianum
anududanansfeuiinavesansiuinniinszvsynainulannizugnauiliiunsgsiete
FsmuumnsnafananiensarfusamnanUinameussluduitinannisussiudedevsiniidama
AoanUsznoumuailunszyiev1d aennaediun1sAnyivesaunuie Yedsaly tazasunsal
azBengau (2565) nuiinsugnnseeunsluiandunsdiivuilduveslTunaasuseneuiluedn
Wity swdsnsfinwvesdezana lauis uazane (2558) wuin Mavigsiudedeiaisauiunisly

yaTlun1sugnAvd aunsadinUiunnemandnuarUinavesanslnnesuiingady

A1979% 3 LLﬁﬂﬂNaﬂ’]imi’Jﬁ]ﬁa‘ULaﬂéjﬂ‘lﬂﬂjﬂ/l’]ﬂl,ﬂﬁ%aﬂﬂ’ﬁlﬂ’\l’]zﬂqﬂﬂi%sﬂ’]ﬂ‘m’lﬁ\‘i 2 unad

A1 Re (AU UVDILAUEST)

Detection TLC fraction . :
nuUashirunisuge NBUAIHIUNTUF
Normal lighting 0.64 (0.00070) 0.63 (0.00136)
uv254 0.52 (0.00078) 0.52 (0.00146)
0.59 (0.00085) 0.59 (0.00141)
0.65 (0.00088) 0.67 (0.00126)
0.71 (0.00319) 0.75 (0.00540)
0.78 (0.00247) 0.79 (0.00433)
0.85(0.1117) 0.86 (0.01249)
0.92 (0.01254 0.91 (0.01376)
UV366 0.43 (0.00430

0 N O U A W N FP~P, N OO0 0 A VWD - -

)
)
0.51 (0.00425)
0.58 (0.00442)
0.65 (0.01036)
0.74 (0.00121)
0.81 (0.00107)
0.86 (0.00121)
0.92 (0.00622)

0.52 (0.00440)
0.59 (0.00731)
0.66 (0.01372)
0.76 (0.00218)
0.83 (0.00103)
0.88 (0.00097)

(
(
(
(
(
(
(
0.42 (0.00327)
(
(
(
(
(
(
0.93 (0.00890)
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1 2 12 12
mwﬁ 3 TLC chromatogram ‘UaﬂﬂﬁLWWUQﬂﬂ'ﬁs‘zﬂﬂm’nﬁﬂ 2 unas
(A) mMelsnassssud (B) nelilas UV 254 nm uay (C) nelauas UV 366 nm
Lane 1: nszmevnanulasUgnauiliiiunisusshedeviin
Lane 2: nsggy1nilasUgnausunsusameevidn
Adsorbent: Silica gel; Solvent system: Toluene : Ethyl Acetate : Formic Acid =5:4: 1

1.3.2 M3A5AMUTUINENT Panduratin A lunseangu
wwuRLsiue (Panduratin A) Wuasnqunailiuesd dn1sAinwudvinduaisesn
visudnvesnsEveYN UaiinisAnwiguinadanim 1éun qrsdiueyyadass dunssniau i
annsndudatesatniinelsauuediFe \Woldauazdos Tasawzlgnisudmnaiyiulaves
Fela¥a SARSCov-2 ededanay 100 (a7 Uayayg), 2563) ﬁaﬁu%qmmwmamimna‘mﬁumsaaﬂ
qvidvnaen drunilanunsansiaaouldainnismuiina Panduratin A Tagran1sadouNyIINTzYe
yfunsUgssetoninduiiaas Panduratin A Wiy 0.71 ¢/100 g uaznszevTvgnlufu
larunisUgededendn Panduratin A 11U 0.58 ¢/100 g a1nn1sAnwkandiiiuiinisugn
nszmepuluiuiinuugdinadeannsnddyveanserern Wuldnuunvesinit uaztminues
wawdndilinevdinisafuie: Ssduiusiuuiinaems Panduratin A fisnnninnszaneuniivgnlumu
Liirunsugssetensn dsaenadesiunsfnwivesauvang Usddaly wazasunsal azdensou,
2565 finuiinszveunsivgnluiangdunidesfusiutunse : yald : unau Sasdm 2:1: 1
fansusenauiiuadniviaiu 8,749.00 dadnsuuazdianuaiunsalunisiueyyadassviniu 82.05%
sganinTanduvigdug nande miﬂqﬂﬂizﬁmasuwaluﬁuﬁﬂgﬂ‘ﬁ'ﬁmi‘uiﬂﬁumNa(}iaﬂ%mmmsﬁﬂﬁm
Tunsgyend
2. HANIATIVFDUNENNITANNVBINTZYBY12
densnszansvnutsnunasUgalufuiilsiniunsusaazinsgsneonsinam
anneae 70% Ethanol wawyiliwiane3dn15sewmedya1nia (Rotary vacuum evaporator) Wuin
nszveyivgnluAuiiliiiunisugasnetdevsin fi¥esazvesnandn (%Yield) Witdu 10.00% waz
nszmeumiiugnlufuiiiiunsussiaetenin ffosazvoananan (%vield) winfu 9.60% aniuth
ansafiavia 2 fegnanamaaeunvsiusyyadaszuazqrisuiuafise Tnednansdnudel
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2.1 MINAFBUYYSHINUBLLATATE VRN TANANTT YL
auyadase (Free Radicals) 1udsiiindulusismeduund wazsraneaziinisidn
auyadasyeanluiumaeulesl uagansdueuyadasy (Antioxidants) ivihidesiulitAanansynu

' =

fogunm NMIAnwIgMsvesasatinnszmsvugnluAuiiliiunisussagsunsUgafe e
viinsiesnuoyyadass M5 DPPH nansmaaomu A1 SCs vosansanansznevniivgnluduilsl
UssilAvindu 316.36+1.50 uazansadanszanevndivgnluufiugadanindy 294.62:1.53 Tngen
SCso Tidnduansiennuannsalunisiueyyadasefiganin dadu nssrerniivgnlufuiivzsie
Jonsinduszavs amlunsiueyyadaseinit aenndesiuyiuiuasddsy Panduratin A fiwuly
nszgumimgluiulssfedentnunnni SsanmsAnvndululuiianaderdunsinumesgad
33305 wazay, (2562) ﬁwuiwqw%‘ﬁma%aﬁaizﬁuaqmiaﬁ’mmﬂé’wﬁuazﬁmuazmiaﬁ’mmﬂﬁm
wavidnuzuiy SeflenuduiuslasnssiuUiarauednuaz e iiuty

2.2 MIvaFeUnVsILUATIGsvesasatansEane

Streptococcus mutans (S. mutans) WuwuaiiSsunsuuaniinuldlugesiin sauians
fandsiiAntunmeludesnduanvemisideliAnlsamiendniauuasiluy :nnsinugrsvesans
aﬁmﬂiz‘mUmwaﬁﬂgﬂiuﬁuﬁlﬂmumiﬂqqﬁw{jawﬁﬂuazﬁuﬁmumﬁﬂqqﬁwﬂwﬁmﬁamﬁué‘?mw
Lﬁiyl,ﬁuimsuaw?jyaLwﬂﬁL%'a S. mutans AiAE LTy 12,5, 25, 50 way 100 mg/mL Szeglian 24
Flas IneT Agar disc diffusion $1uau 3 Aa wuthansadnannssseyiivgrluauiilsisiunisuss
shemsuiindevsinuazansadnannszaevaivgalufuiiriiunsmsindetensin ausadudenis
\W3eude 5. mutans Amadadu 12.5, 25, 50 waz 100 me/ml Feansarinnszaneu1a 2 unas
Ugn Wefarunduduinduauamsalunissudinaaigueade s. mutans Ténndunudify
dunmarnniaiinasiidudimaiaiaentie (inhibition zone) LLazmﬁmLé’umquﬂﬂmwamqﬁé’ugqL%a
fiAntu wanidlowFoudleumssudsninasyuonde S. mutans vessatanszerTI 2 wiaslgn
Tusaganududy nuiansafaannsznevnivgnlufuiiliiunsysssemsuindeiiaududu
25, 50 wag 100 mg/mL ﬁmmmﬁﬁs‘]’ué’?&mm?mmﬁa S. mutans annndnansataaINnsEAEY
Ugrlufufiiunsvsndeteviin Ssdterududu 25 mg/mL fenuuanswensddudinsaiyves
o S. mutans aeefifud Ay n9adf 0.05 dauandlunini 4 uasans1ed 4 Feaenndeosiuna
ANSANYN Atun, Handayani, & Rakhmawati (2018) ﬁwudwmﬁaﬁ’m Ethanol 31NASEY18U1I@ U0
Fudansialaueade S. mutans TngAs Agar disc diffusion Isnirsanfinrandudu 50 pg/mL 210
aududuimaiildvinisageuiie 0.5-500 le/mL shiltrududuvesansafnfiunnninlis
fladesfisyansnmlunsdudinnaiyrentewuaiiieldini ifesnnluasadaeniueasin
NS¥ALYIUBNIINAENUATT Panduratin A wdadsannsanvarsaluesduindulunsemevild
L% U 2,4 - dihydroxy-6 - methoxychalcone, 5 - hydroxy-7 - methoxyflavanone tag 5,7 -
dihydroxyflavanone 1Jusu sﬁqmﬁma'Wifﬁmiﬁﬂmdauuﬁwﬁﬁqméiumié’ugdL%yaLLUﬂﬁL%'&Jﬁﬁﬂaiﬂ
uangseanty 1wy msdudinmsaseaiieaduente nsviasnnimasdmiesenvensadiu
wiu viiemeviliAnnsiaewadvenie Wudu
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12.5 mg/mL 25 mg/mL 50 mg/mL 100 mg/mL
o

AT 4 LAASHANTVIAABUGYIBUBIENSANANIZILAIBN 156UEINTITYVONTR S. mutans AN
Wity 12.5, 25, 50 wag 100 mg/mL (A) fiunlisunsusemedendn (B) Auniniunisussmedendn

A15197 4 LARINANTINAARUNNSURIANTAiANTE e luNsEugIMsasyRulnvete S. mutans

YUIAYDINNFUINTITIIYVINYD S. mutans

ANUUTUVD IS o -
o ARAY & SD (1wuhkuns)
afianssyeud - — - —
(wn/am) nszygvIivantufuilisiu nszvrevivanlufuinig
n1susaineiemin n1suaseendn
12.5 10.78 £ 0.67 10.78 £ 0.67
25 1556 X 1.42 13.00 £ 0.71*
50 16.89 £ 2.09 16.44 * 151
100 19.11 £ 1.83 17.78 £ 1.09

o

* P value < 0.05 iAnuwansingeeeliedAgy

dsu

9

nsfnidinguszasdifiewiouifisudugineuasniseengvimaianmueanse ¥1e91)
gnlufudiunsugssedoninuasauiliiunsugsedontn namsidonuindudugine
nszmean ldun anugaeds dvesly wwanarUinameanitnssan svniivgnlufudiiiunsuss
shedendindidnnnninnsznevniivgnluduilidumsdssiedeviin uasmsnsasoutendnuainig
wildaemadia TLC vesnsesisnmanni 2 undsgn nuhilasddgimiloutu udaduveauan

vosanshunszmevrnNAuiunMsssmedendnddidund Tumugrsmednnm wuinsseyni

'
o

Ugnludunuiunisuseilan SCso Nndinseasenfugnludunlaiiiunisusesiedensin uansis

' v v
a P oA @ o o

UszAnsamlunmsduenyadaseiigend 8nsansainainnseieving 2 unasdalignslunisduds

U

N33 YT 0 S. mutans LWHlauAu 1aeazdusz@nS A Wi LT UAIUAIULT T UVDIANTANR
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Jorausuuz

1. asdnwluwuaiuiivassuauesnsyeniinntu WensuisSinaesmandnild
sudsanuduailumainedgnnssrsmiiiaunimmsuazUasanisuuiion

2. sfnwUsulgasiagnansUgaRuliannvans it elanunsauSuldsui uiiugni
anvae

3. arsdnwdadeiidnarenissyiulnveinseansuuiniy fonvedinade Usunmans

Panduratin A gvsimusyyadase Smmgnslun1sdudinisasyivlavesdeuuaiiise
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ASSESSMENT OF LOCAL WISDOM POTENTIAL IN ECOLOGICAL LANDSCAPE DESIGN FOR
ENHANCING THE AGRO-ECOSYSTEM OF MUANG KHONG BASIN COMMUNITY,
CHIANG DAO DISTRICT, CHIANG MAI PROVINCE

Aumpika Amloyl*
Abstract

This research aimed to assess the potential of local wisdom in ecological landscape
design to enhance agro-ecosystem resilience in the Muang Khong Basin community, Chiang Dao
District, Chiang Mai Province. The study examined three key dimensions: (1) natural resource
management (water, soil, and forests), (2) economic and social impacts, and (3) development
strategies and advancement of local wisdom. A qualitative research methodology was
employed, with data collected between September and December 2024 through in-depth
interviews and field surveys. The sample comprised 36 participants, including six community
leaders and 30 residents, selected using purposive and quota sampling methods. Research
instruments included semi-structured interview guides, spatial data survey forms, and a potential
assessment framework.

The findings revealed that: (1) In natural resource management, the community
demonstrated high potential in water and forest management through traditional irrigation
systems (Muang Fai) and community forest conservation. However, soil management remained
at a moderate level due to residual chemical contamination. (2) Regarding economic and social
impacts, the community's overall potential was moderate. While reliance on natural resources
enhanced food security, agricultural income and revenue from local wisdom-based products
remained unstable due to inefficient market channels. Nevertheless, community participation
in resource management remained high, although knowledge transfer to younger generations
showed a declining trend as youth increasingly pursued non-agricultural careers. (3) In terms of
development strategies and advancement of local wisdom, the community faced limitations in
budget and technology. Overall potential ranged from moderate to high, with strength in

preserving local wisdom and successfully integrating traditional knowledge with modemn

! Bachelor of Landscape Architecture Program Faculty of Architecture, Chiang Mai University,
email: aumpika.amloy@cmu.ac.th
* Corresponding author, e-mail: aumpika.amloy@cmu.ac.th
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ecological landscape design concepts. However, the community continued to face constraints
in budget allocation, technology access, and policy support, which are essential for long-term

development.

Keywords: Natural resource management, Muang Khong Lowland Community,

Ecological landscape, Local wisdom, Agro-Ecosystem
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QUANTIFICATION OF BIOACTIVE COMPOUNDS IN CRUDE EXTRACTS FROM DIFFERENT
PARTS OF Nerium oleander L., AND THEIR ANTIOXIDANT, TYROSINASE INHIBITORY,
XANTHINE OXIDASE INHIBITORY, AND ANTIBACTERIAL ACTIVITIES

Napattaorn Buachoon®’

Abstract

Nerium oleander L. is a plant from the Apocynaceae family traditionally used in herbal
medicine; however, comprehensive studies on the bioactivities of all plant parts remain limited.
This study aimed to determine the total phenolic and flavonoid contents and to compare the
bioactivities of crude extracts obtained from the leaves, flowers, and stems of N. oleander.
Extraction was performed using 95% ethanol through maceration. The results revealed that the
flower extract exhibited the highest levels of total phenolics and flavonoids, along with the
strongest bioactivities across all assays. Specifically, the flower extract demonstrated potent
antioxidant activity, tyrosinase inhibitory activity, xanthine oxidase inhibitory activity, and
antibacterial effects against Staphylococcus aureus, Bacillus cereus, and Salmonella
typhimurium, performing better than the leaf and stem extracts, with activities comparable to
those of the standard references. These findings suggest that N. oleander flower extracts
demonstrate high potential for development as natural antioxidants, tyrosinase inhibitors for
skin-conditioning products, xanthine oxidase inhibitors for gout treatment, and antimicrobial
agents. Nevertheless, product development from N. oleander must carefully address safety
concerns, as the plant contains highly toxic cardiac glycosides. Further studies on compound

isolation and clinical safety evaluations are warranted to support future applications.

Keywords: Nerium oleander L., Antibacterial activity, Antioxidant activity,

Tyrosinase inhibitory activity, Xanthine oxidase inhibitory activity
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Unin

810 (Nerium oleander L.) \usivluasd Apocynaceae fisinnsldlunnmsunulusiamndu
nawu lagnunisnseateiiegnnitndugiinawdmesisilow wdensiuesnidesdd uazlu
nanefiuiivhlandifigfienniafs¥ou (Mohadjerani, 2012) Slawduldalindelufifianugeusvana 2-5
R dnvaiziaufefinonduny uns vieun Jsdeugnidulivssduiesananuaeay egrdlsian
Dladuliineniifiasswanmnagivatgysenns wu wa Fullaans aen uidniay uivedses Tu 16y
g1¥nwilsaiala vonaindduldiduensiuuas uassndeonyld a1nns@nudeyamengnued
wui1 8laflesruszneuninadvatesin lauwn a15Usyneufuedn (phenolic compounds)
Wanlauses (flavonoids) unuilu (tannins) Leaniasus (alkaloids) tmosW usys (terpenocids)
wazlnalales (slycosides) (Calderon-Montario et al,, 2013) uardnussAussnoumaaiifififivie
InalalagsasAnen (cardiac glycosides) Toduouniu (oleandrin) wagiuaslalas (neriioside)
peRUsznaUmmgnuaivand danuduiusiugns nadanmiinauls wu QudFueyyadass
(antioxidant activity) (Mohadjerani, 2012; Mouhcine et al., 2019) qwéiumaé?ué‘?muiszjﬂmmwﬁm
sadaeulssl Wnlsdiua (tyrosinase) uaznvafiugadn (Mouhcine et al., 2019)

A1wLATENeaNBIATin (oxidative stress) HinanAuliannasenilveLyadaTswasSTUY
Fuoyyadasy dwalviAslsaEosmaedia (Liguor et al, 2018) a13fuoyyadassaNGsaumAas
Tasunuaulaluniswaundusuasadndusiiasuemis teulwdlnls@iua (tyrosinase) fiunuim
dalunmsairafindiuaniu dufdesiunnuiaunivesdin arsdudueuleddsdidnenwlunis

o

Warudundefaeiuiuain wesquatiymionssu vazfleulwsiueufiueending (xanthine oxidase)
ﬁwmﬁlumsmﬁw%ﬂmuﬁmﬂummﬁﬂ wieuiunsasneeyyadasuiia Reactive Oxygen Species
(ROS) 1At 12T BarUN1Y n3AE3ng e (hyperuricemia) waglsaLiny (gout) (Dalbeth et al., 2016)
ansudaouluiuuiiveandivaisdidnenwlunniluiaundusdn Susigunin
NnesAUsENoUMaNNuAiivanvats nglangansuszneufiuednuazrlaliuesd dudu
asfiannsaduoyyadassuasdudaouleifliieadeatunszuiunisesndiadu wu nlsdiua 3e
arudululdhansnguietuiveinalunssudnouledumuiiuoondina fe Tnenalnddry Taud
A15FUAURUNY Y active site vasieulesl vienisudsduivlessulaneiisududenisosngns
(Cos et al., 2006; Umamaheswari et al., 2009) fautiazfinisinugndnisdnmuesdlaluvanediu
wismAderieunivhmsAnyifissdsladundsosiivrind uagnsAnwiusuidisugvdsuouue
desz qrssudueuladivlstua qrddudueululumuiiueondvg uwavgvdduideuuaiiSevesansarin
ndmusneg vesiln (nen Tu uaziy) dallsrn Tnsawgnsinugrssudueuleiusuiiveondinads
Fasvaudesinnuazd drdgluviunvesiiadidulnludszimalne defanmgiienniauay
annuIndesianeiionsdmanonsdustneumaaiiuazgrsmnsdanmuesity nsdnuluuumane
gosszimalnedadenuddalunsdumdnenmiiuiaswesiiviedu
TumsfinwansesngrismeTanimannity nszviumswieusegruazinsatmdutuneud
ddey fesninardeusunauaryinvesansiianald 35n1smifn (maceration) iumafiadideuld
Suatnansanfivayulng esanniduisiine lildanudeugs uasmnzdunisaiaaisngy

Gl
flusdnuazrlaliuesaiilideaudou (Azwanida, 2015; Handa, 2008)
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n1sfunUaIseangns dnantsunmguazard1ens uasWaundnsusii oguamuagauem
Fsapandestuidmnensiaunfiddunasuszns 1iun sDG 3 fensadsquaimuazanauey
7 SDG 12 funisuilaauaznnanfidadu uag SDG 15 dunisldusslewiannsyuudnamaun
sufie SDG 10 fugavanAumMa s Wunslininensuazgidayaviesduegediuszansam
wazdadu
IngUsTAIAYRINITITY

iiefnuusinaansiivednitanun Usunamalaessimun wazgninisdanm dun
NS Auoyyadas: g3 dudnoululinlsdiua qnisudueuledusuiiuesnding uavqnisuide
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LUATILRBYDIAITAAANLIUIINAIUF 9 Y098l

/AlunN153Y

mMadEaLazainbla

Slaildluendded W aen Tu wazde thuandwrinasvuds iWouwwe 2567 vhnns
Fudausine deil meniffulamemeniiumudiudl wazdilisidse Wielildasddylurieiifanududy
g¢ lu ivanluundidendudeoguinunnadaarsdaduiundedlasuuasuaniiome uazdl
nsdansgiansdrdngslaglililugeunieluundailndugasas uazdddionziswundnia
Urunane (dusuaudnasseann 0.5-1.5 ) Aglindannn lnednanuinaisdudimedidu
Fadutrsiifimsesydvindueiiodeseiior uazhilodusing q wuendiu drdlazerndeindu
Adsuretudutugn sudedouauioufionmnf 45 esmiwaidea 18 dalus iethwiinvesusiaydiu
asfiunlfaziden Sedoin tnsvesaausing o vestla wnegreay 500 n3u afadiefThazatsien
14pa 95% UsU19S 1,000 Jadans fae3on15%ain (maceration) ﬁqmmﬁﬁaa 7 Yu nsesAvansazane
ihlUszimeseLn3essEMBuUUMLAYANNA (rotary evaporator) figaumadl 45 ssaealdea 1as
afaveuitldundadmn wazmunerazvetansatareUdusevesile

nsFuSesazYeIEsaRAVEIU (Gew/w) = (thminansatavetu(nda) x100)/dmdnuian)

mMsAwseiUsinafiuednnun

Feansananeudiusng 9 vesdla 10 fadnsu azarelueniuea 99% USuUsunsauAsU
10 fiaddns Wiarsadndieg1ediun19q veedlonn 0.2 fadans Wundu 2.5 dadans
LAY Folin-ciocalteu reagent 0.2 adans inaisazatglatfounsuaiun (7.5% Na,COs) Usu1ns
2 fladans wehlhdhiu dansliluiita 60 wii ﬁ’ﬂﬂ"’a’mﬁhﬂﬁ@mﬂaw,l,aqﬁm*mm’m?m 765 WIlULLUAT
mersosaninslnlaines U Libra S70 Lm%‘aumﬁagawmmgmmmLLﬂaaﬂﬁﬂmmﬁﬁ'u%uLﬂu 0.1,
0.2,0.3, 0.4 Lag 0.5 Tadnsu/daddins YUna15azalsunsgIunaazAuludy 0.2 1addns
@y dndu 2.5 Sadans Wy Folin-ciocalteu reagent 0.2 fadans WWuansazanglaifsuasusiun
(7.5% Na,COs) 2 faddns wenliidndu dadisliludifia 60 wii dluTaainisganduuasd
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ArmemAaL 765 wiluins fendosadninslilnfives dwiugaauauldihndu muunafiuedn
V']gwmiumsaf"fwmuéhasmmﬂﬂiWWM']mg'mﬁuaaﬂimLmaﬁﬂiuwu'aaﬁaéﬂ%“mmﬂasuaaﬂimLLﬂaaﬂ&ia
n$uimiinansarinuis (me GAE/g extract) usagsognsinnisnaaes 3 81 (VI, 1999)

nseTeitinamalaussdiavin

Feansananerudiuane 4 vedla 10 fadnsu avarelueniuea 99% USuuSuasauasy
10 fiaddns thansadadegediusng o vesdlaan 1 Taddns iinasazarergiidonlnsnasled
(10% AlCL) 1 fiadans wenldid iy deft a3 gamgives 5wl \inasazatsesdfauedn
(10% CH,COOH) 0.5 finfifing USuusinmsdetnduaunsu 5 fiaddns hlUinAinsganduasi
mNgIRAY 420 ulumns feisesanlnslilafines fu Libra S70 WisusATaBATEILASS
Fauinnududuiu 0.1, 0.2,0.3, 0.4 uag 0.5 Taan3u/dadans TiUna1sazanguInsgIuwiaraI1y
Wudu 1 HeAAns iRuasazasergiiflonlnsaaslsd (10% AICL) fadans welfidtu deiidl i
ungiivios 5 uifl iumIazmBerdRnLeBa (10% CHCOOH) 0.5 faddns Usuusinastotinduay
Asv 5 faddns tiluiarnisgandunasiienueniadu 420 wilues serdesanlnsinlafines
dmdugnauauldiindu wagsshmeamuimaaluesdousluasataneuiaegisainnsw
UINTFIUVBUADTTAU 1um1iwﬁa§ﬂ%’uamﬂamaama%%ausiaﬂ%“mfmﬁﬂmﬁaﬁmﬁa (mg QE/g extract)
ueiaeiaaE19¥N1INARe 3 91 (Prommuak et al., 2008)

nsAaseiquiduayyadaszdie3s DPPH

LS gUAITATAIYAITUA 7§7U BHA (butylated hydroxyanisole), BHT (butylated
hydroxytoluene) wazuaar-nlafisea (O tocopherol) wazansananeufog s fiiaududy 25,
50, 250, 500 waz 1,000 lulasn3u/dadans v nduliurasaraasguiazansatnusiaza
Wudud 50 lulasdns tiuatsazane DPPH (2,2-diphenyl-1-picrylhydrazyl) A21a4 3 ud u
100 lalasluan$ luansavaneudulegmoniuea (absolute ethanol) 10 lulasing welsidniu wadis
Tludisinfigumgiivies 30 undl Tarnisganduuasiinnuenindu 516 wilumng fmeiedesanlns
1lafiwes Ju Libra S7T0 lagusiazddag19vN1Inaaes 3 %1 (Prommuak et al, 2008) AU
% radical scavenging 3MNgA3

% radical scavenging = [(Acontrol — Asample)/Acontrot] X100

108 Acontol D FtMIQANAULAT Lo sansazats DPPH

Acnie B ANM3ANGULASTTRlFvRIENSHIBE AU DPPH

AT ldunAIwIMAY inhibitory concentration (ICso) 3eA1ANME Ut uvRsaTaTAT Vil
asoyyadasranas 50% INNTNsENINANUINTUYetEnFeg19iu % Radical scavenging

mi"“amiwﬁqwéﬁma%aﬁaizﬁqEﬁ% ABTS decolorization scavenging effect

L3 8uaIIazaY ABTS (2,2-azino-bis-3-ethylbenzthiazoline-6-sulphonic acid) Wi A2y
Wudu 7.4 fadluan uavansazanslnuvadososdama (KS,0s) fennandidu 2.6 Tadluans waw
a15azay ABTS wazansazanslnunadouoidamn Tusasidu 1:1 \Auliluifinfigamgiives
12-16 93lus azlfansazany ABTS radical thundeansdoieniuea 99% lildAnisgandunauuas
Wiy 0.70 + 0.02 imnuennauil 734 uiluiues seedosanlnslnlafiines fu Liora S70 e
asaganeiegnfinnududy 25, 50, 250, 500 uay 1,000 lulasniu/dadans tharsazatofaogis
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uiazaududy 50 lulasans nansazats ABTS radical 950 lulasans defidlifigaumgdines 10
wiii ihlusarinisganduuasiianueniadu 736 uilums feo3osanlnstilodines su Libra
S70 UAZYNNISWIUUAITAZANENINTFIU BHT, BHA uay waan1-Inlaflsea mlouansfningia v¥1n1s
TGCHER & AN NS Fueyyadasy ABTS W3 suanfi iR unsmannsguYes BHT, BHA uas
uoau-Inladisoa (Amao et al, 2001)

msawskguanstud weulusilnlsdiua #2838 Dopachrome

virnsneaeugns sudinisiauveseuledinlsdiualagld Dopachrome method Tag
Wisuisuivansazaneuinsgiunsnladn (kojic acid) Faduarsmuauidauin wisuaisazane
ﬁaaa’wLLazmsasmammgmﬂﬁﬂiﬂ%ﬂﬁmmvﬁwﬁu 25, 50 250 500 way 1,000 lulasnsu/dadans
Tulenuea 99% UansazauiogauaazAuiNtuLn 40 lulasans arsazatoeululinlsdiusg
125 giia/faddnsg 40 lulasdng Wvasazangaiuny (sodiumn phosphate buffer 50 fiadluang, pH
6.8) 80 lulasdns Uui gunndeadunar 10 ui i uRuansarans L DOPA (butylated
hydroxyanisole) 40 iaﬂﬂiami Unsefionmgiivieaduia 10 unit farinisgandunasiiniuemiadu
475 WIlURS H8LA3 o Microplate Reader 'iu EnSpire 2300N amsummmmlmLmumimamﬂ
¥Mn13NAaes 3 4 (Zare et al., 2024; Derifla et al., 2016; Napagoda et al., 2018) e b
fnamwesiduinmsiudimsiauveneuludinlsdua (% tyrosinase Inhibition) feaunns

% tyrosinase Inhibition= (Acontroi- Asampte)/ Acontrot X100
#3519 ANMUFUNUS TENINANUTUTULARTAUTUTUVBIANTANANU % tyrosinase

Inhibition termuneududuresasatnfiausaduduouladinlstiudls 50% (Cso)

msvegeuqnstusaeylusiusuiiueanding

vinanadeugnssudeuledusuiiueendinavesarsadniiegne Insnauaisazans
WoaaUnines (Phosphate buffer 50 fadluans, pH 7.5) 130 lulasdans Auasannfieg19use
a1sunsgINdalanaiuea (allopurinol) (Aadudu 0.1-100 lulasnsu/daddns) 10 lulasdng wae
wuleiueuiiueonding (xanthine oxidase) (0.1 giia/faddns) 10 lulasdns vuiigaumgiives 25
psmnwadya Wuna 15 undl iuansazanousuiiu (0.15 fadluand) 100 lulasdns vudefigamgl
25 sareaidea Wua 30 Wi ngauFAsenienganisitnuveseuluidisnafuaisazaty
nsalelasnasdn (HCL 1 Tuans 20 llasans SansgandunduuasiauanifelTunamainsagind
a¥stuiimnueninay 290 wiluans fewnies Microplate Reader 3U EnSpire 2300N ¥1n15vaae4
341 (Nguyen et al,, 200) AAUANLTIUINAD @15U1R5g IUSalaN T uea AN IUeT G ud
nsfudueulesiueuiiueanding (% xanthine oxidase Inhibition)

% xanthine oxidase Inhibition = (AAcontrol- Asample)/ Acontrol X100

#5719 NANNFNRUS T8I LT ULABZAMULTNTUVIATAAANU % Xanthine oxidase
Inhibition sefmunmeduduresasatnfiausaduduouladusuiiueandinals 50% (Cso)

mMsnageuqnsEuauuaiiSevesasaiavienulags agar well diffusion method

vhmsneaeugrsiudatouuaiiGerelseunsuuanléun Staphylococcus aureus TISTR7A6,
Bacillus cereus TISTR 1449 wagunsuauAe Salmonella typhimurium TISTR1472 1ne33 agar well
diffusion method 10388 euuaTiiSets 3 aila uunzid ssluemisivan nutrient broth (NB)
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Unilgamndl 37 esmwaidoa 18-24 dlus Usunnududuveadelild 10° CFU /dadans Tnevhns
Wigufu McFarland standard #0.5 #28a1915ua7 NB ndaniniumioue1msidsnds Mueller
Hinton broth(MHA) Tuanumizideuiunns 20 fadans selformnsudeis 1Hlitudaunaanidedu
adluvaesiififouuafiGefivhmanaaeuiivfuarumuuds thintheasuufuhomnsideate MHA
Tiaviantu Tnethewuu 3 szuiu vuaumsde 60 oam luusazssuy ielfidenssasaiuaue
vaskeanu vhmsieugulasld cork borer fiflvunadusiugudnats 5 fadiuns 1w 4 veusenu
thansafadog1ausazinegsfinnandudu 50 fiadnsu/daddns lnensidesrsansadnneuidudy
(500 dadnsu/dadans dslda1nnisadndla 500 nfuluteniuea 95% U3u1ms 1000 faddns)
g 1% DMSO (dimethy! sulfoxide) Tunsnaqu 1:10 wWislildanududuiidesnis ldluam
onsURs 50 Tulasang tharumsdelunsiigungiiviosszanm 30 unil ileliansvaaouuns
adluemmadsadenouhluidsndouniigumnd 37 esmusaidea 24 Falus Woasunan k1amume
\Wewnsranalneyindurinugudnansvesuinusuds (nhibition zone) fenefidumauies uie
fiaduns el 1% DMSO Wusmuauidsay wazldansuladedu (streptomycin) wazinnszlondu
(tetracycline) fiaruuduty 10 dadnsu/Adadans Wudaaruauiduan (positive control) 11
Usmﬁuwamsﬁus‘fwaamiaﬁ’m NIN15NAa0Y 3 ‘8”"1 (Balouiri et al., 2016; Clinical & Laboratory
Standards Institute, 2021)

msfnuaradudutusiaaluntstud adauuaiiide (minimum inhibition concentration;
MIC) 1ae35 tube dilution method

vmawieudeuuafizeidots 3 via lnemzdedue e NB wazUufigangdl 37
psmngaidoa Wunan 18-24 Falus Uuanudutuveadoldld 10° CFU/Madans Taaifiaufiy
McFarland standard #0.5 udwhnsiieatadiens 100 wh fsewnsmas MHB uitelwldamdady
1.5 x 10° CFU/fiadans anduwieuansataneiuudaziietns Idud asatnanlu nen uashsues
810 Tug9mududy 1.562, 3.125, 6.25, 12.5, 25 wag 50 daansu/dadans w3y 96-well
microtiter plate Tnewfiuamnavman MHB adluusiasvay q aw 100 lalasdns ntufumdeuuaiied
wivulFaslulundagnquitnandudy 1% (vv) U5uims 100 lalasins wasiivansafnluy3uns
100 lulasAns nsuumidefigamnd 37 sseiwadea Wuna 24 dalus Tneldfmunuieay fo
1% DMSO #aAtuAutdauIn Ae Tdeufdiusuinsgiu Wy wasvlenfu wazansulndodu
waziamuau Ae lifinsfudeuuaiiis wdanisuy vkaann microtiter plate fiiunisumdeuly
dudededateasuufimiitonmauds (MHA) wasUnigamad 37 ssmwaidoa 1una 24 $2lus
Wienmaaoun1naieadeuuaiile Tasfiarsandr MIC snasdiudusaavesmsaraiiliusng
MaasyeadauLIIue TS THiviin1saaessIuau 3 4 (Balouir et al., 2016)

msAneAtanudududi awnsesing swuadti3eld (minimal bactericidal concentration:
MBC) #2875 plate dilution

thansafnfognanyhnisidonsadluemns MHB (mueller hinton broth) nzidouuniise
Imaﬂm%@ﬁqmmﬁ 37 psAwariea 1uan 24 Flug LLamjwmmmmiﬁwmaﬁamaauqmi
nszeLdouuines MHB Tut3anns 100 laulasins iims?iyaﬁqquﬁ 37 aariwaidoa 24 Falug
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ATvdeUNIsIes et aLi ansivaeugnIThaelTeuuaTise s1urn MBC Tnar1 MBC figuldde
Aarduduigavesansataiivililivnngmsaiqueateluauemsiinagou feiviinismeass
3 Sg’l (Balouiri et al., 2016)

N19ATITINSEDR

tnansAnuldindinmgsiaanunusunudieis ANOVA wasiUFouiisuaiadodeds
Duncan’s multiple-range tests fiseiu p<0.05

Nan1sIvBRAZaAUTIINE

HansaRAENsINd e Vasdla

dothdiusieg a0edla Tdun Tu aen wagds weuwsis nisualidazifen afadae
Fvhavanelevuea 95 % Wunan 7 Ju mdniurinnsnIe Ay S MELTAEIAT oI TIEAITUUY
vuneldayania wuin ansafafiadadiedviazatsienuea 95% aldidudiuaiaveui
Snvamdureavariumiedima dinuasovavvesansaianeny nasmsed 1

AN5197 1 Unrinuwarsesazvesansanamenuantu aen waziswesdla

FUAVBIETENALONIUDA dwthansaranenu () fovazansannueu
Tu 39.23 7.84
AN 42.59 8.51
As 30.45 6.09

na5197 1 dethdaueng o vee8la ldun Tu nen wazha Tunisatadiedvinazane
levuea Wit ansataneruainaendla ﬁﬁmﬁﬂmiaﬁwmuqqﬁqm Anlusosazansaianeny
Wity 8.51 sesaunde afanervaniuile Andudesazansaiavenu wirfu 7.84 nan1sAnuni
NUN %a&Jagﬁummiaﬁwmuﬁiéfaaﬂmhamﬂélﬁ&Jqﬁ’umﬁﬂwwm Nithya et al., (2016) F351897031
Yovazuesansantmeniueaainiivlursdifoatusgludas 5-10% Jueyfurdavesiiy dwilld uas
gamaiiiuiiegne anuuandsesUinaasadalundazdiuvesfivenaideanainniiivis
a3Inefuansaiiu

NamMsIRTzRUSInafiueanioun uazUSinamanlausedioun

NaMsATEiMUSINaitueantaaaveensatinveuausng 9 veadla Taud lu men uas
As wudh ansadanetudausing 4 vesdla SUSinafluoaniiuunegseming 31.66 + 2.27 16033 +
1.00 mg GAE/g extract Imsmiaﬁwmumaﬂ?J'Iaﬁﬂ%mmﬂuaﬁﬂﬁgwmqﬂﬁqm Windu 60.33 + 1.00
mg GAE/g extract M3aszsimusanamalausesiionun wuin arsafavetvaiusiing 4 vesdle i
‘U‘%mmWaw‘hua&Jéﬁu’wmasﬂszdN 25.65 + 3.31 19 36.70 + 0.89 mg QE/g extract lngnuinasann
venuaendlafiviinamailiuossgedign 36.70 + 0.89 mg QF/g extract WaFIN1IT 2
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A15199 2 USunauiluedniiavualasna e gy aiunvesasannne1uaIntu aen wagnadla

GREG RN AT Vunasfluadnimiun Uunamlanlausednavun
(mg GAE/g extract) (mg QE/g extract)
Tula 49.42 + 0.75° 30.34 + 0.95"
aendla 60.33 + 1.00" 36.70 + 0.89"
Asdla 31.66 + 2.27° 25.65 + 3.31°

SR

ngwe: Msnwsnuandeiulueedulineifiukaninnuuansegeliteddynadanseauay
oL 95% (p<0.05)

nsinendlafiuunumsiiuednuasialussdgsiignorsduiusiudnamlunisesngms
N9 Lae Teugwa et al, (2013) 51897491 USuaansiuedn LLaszhuaaﬁﬁ'qﬂuﬁmaﬁ
Apocynaceae finnmduiuslnenssiugnfueyyadass dunmsdniay wagduuimu ey
denAdaaiunuATeves Wen et al, (2017) finuin fiwed Apocynaceae drunenaviinisazauans
wAsnfluUiinaganidmdy q 1wy arsnauituedn wazslaliueed esandiunendunumdrdny
Tumslia ndu uazdlestunenainmisvianevesssd UV wazusasdngiie

msﬁa'aumaﬂﬁu'%mmmi?\luaéﬂLLaszbuaaﬁqaﬂiwﬁwSuﬂ a1aieadesiunalnni
#35IM819090% 1y Zhang et al,, (2007) laaduean ﬁmzﬁmia:aummﬁaqﬁiuﬂ%mmqﬂudwﬁ
\Rendeaftunisduiug 1wu een edesiueezauiuduasfsgauuamaninas vauzfidaufsdainiii
winlumssndsniuazemns eaflanusnivlumsazauasvaniiosnin wenaninisiidausie
vasdlafiuiinuansdduandtuoraifisadestulasiadmamgnumansseduiead Gama et al.
(2017) wuh Tuitensd Apocynaceae flassadraameiisonda laticifers Sadurierhensiidnsazan
ansnivgiluliinags Tnsdiunenaedamumuiuiuvesiasainstinnnindindy 4 Sse1eeunens
azanansTiuedn wazviahusediigenitludaunen

anTARTignadnueyyadasy

g

a ¢ a v a ¥ ad
NANIIIAIICHONTATUDUYYADEAITAIYIS DPPH assay

< o

HANNTILATIZYVBAUeUYadaTEAE DPPH radical vesansainveuadiumieg vos8la Teun
Tu men uazfs wuin asafavetunendlafiqnssuoyyadaszgean Taedan ICso Widy 15.45 + 0.34
findnsu/Aadans sevawie asataveruludla SA7 1Cs wihiu 18.71 + 0.45 fadnsu/fadans wle
Wigufivasagaleasunsgiu BHA, BHT way woari-nlailsea laedlen ICs WU 14.25 + 0.35
fiadnsu/fiadans 14.25 + 0.35 fadnsu/Aadans uaz 17.56 + 0.41 fadnsu/fadans nadems1eit 3

wan1sAEYignsfnuayyadasdaeis ABTS assay

NANFIATIEVEFUDYYABATEETE ABTS assay vesansarinnetudusineg vesdla léun
Tu men wazfa nud1 msataveunendlasiqnimueyyadasygean Tneflen ICs Wiy 13.94 + 0.10
fiadn3u/addns sesawie asatavenuludla S67 ICs Wiy 16.80 + 0.36 fiadn3u/dadans wle
Wiguiuansazaleu1nsgiy BHA, BHT wag woavn-Inlailsealaedan ICs windv 14.76 = 0.14

Taansu/Nadans 13.86 + 0.18 Tadnsu/Aadans way 15.52 + 0.45 Nadnsu/Aadans NandnIs1e9 3
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TunsAnuni 141938 DPPH assay way ABTS assay Lﬁa‘ds:Lﬁuqm%‘cﬁma%aﬁassﬂuaamsaﬁ’m
weunausine q vesdle T Tu aen waris esmniiaedisindnnisnsainfiunnsiaiu 9%
awswfinseunguiReaiudnenmlunsiusyyadaszvesasadnlénstu Tnefl DPPH assay 1S
fiondensanelevlusnouvidolelnsiauanansiuouyadassludieyyadass DPPHe Fadusyyaiis
muiafiosluiaies uazuansdinady nsfiansiueyyadaszannsadeu DPPH. lrinanetduansy
Liifusyyaldaeshlidvesasarasanias deaunsatadnmsdsuuamesauduuasls Tnedsd
mmzﬁm‘%ﬂﬂ%Lﬁua’liﬁﬁﬂmauﬁa hydrogen-donating ability Laz38 ABTS assay o1Aunann15618
loudiannsau LLaUIUsmaulﬂé’ﬂauua ABTSS Faanunsnazanslddvsludn uazansdunis Samuny
mmumsmqmmmsaaﬂqmmwm’a (polar) LLaulmm (non-polar) aﬂmmlemamimqmﬁmu
ouyadasrlunguiiozansluth 1wy fluedn wasnquitezansluluiu Wy Fandud WANIYARBINIHDS
Faenndosiufie asaraveruaneendlafignsdueyyadassqean sesaundolu uazsgafons
avvoufannuannsalunsuinalumouniedidnaseutedudieyyadasyldfivesasatnanaen
10 & ailAn ICso méwﬁqmiuﬁﬂaaﬁ%' Iﬂma‘wwLﬁam%‘amﬁauﬁ’umsmmgm WU BHA, BHT way
wean-Inlafisea wuin asarnaneendlofigvsindiAssiu BHT uasanunsodueyyadaseldfininly
wazisegeiiiedfy avniiansatnainnondlafqnigeiian aeandetunansiinseivunm
a13Usznoufluedin uazratluosdviavun Fanudn axiiviinugeiignluduvesnen Hadiideann
nonlshidueforsfidudatused UV lnonse wagdosnsnalntestunues JsfimsazauansyAonding
QViddueYyadaTEgq 1Y Loy 37U wagwalauesd vlindu 9 snnindiuduvesity (Lu et al,
2014) FsaonAdDITUTBIUTDS Saced et al. (2012) fleBureiansusznaufiuedn wazranlussdi]
anuanansalunsivozmenlelasiaulitveyyadasy uazdudifasengnlsvesnisiinoondindu
usid1vta DPPH uaz ABTS axldvdnnsvszifiufiedendsiu uinnuuansamaaiveseyyaillfluus
2233 vildannsousnuezauaIavesanseeng s uRarnauldTaaunnB ety n1slivieasdis
SwfuFaduuameiimnzalumsysaiiugrsiueyyadassvesansainaniivedsaseunqu

M1399 3 VSNSENUBLABATEYRIATaTAvEIUAINTU Aen wasdsdln

813 DPPH assay ICso ABTS assay ICso

(Nadn3u/uanans) (Nadn3u/auanans)
ansafaneruniudla 18.71 + 0.45° 16.80 + 0.36”
ansafaneruainaenle 15.45 + 0.34° 13.94 + 0.10*
ansataveruanistla 21.19 + 0.39° 18.83 + 0.24°
a1sumsgIukean-nlaiisea 17.56 + 0.41° 15.52 + 0.45°
A150MIF U BHT 14.25 + 0.35" 13.86 + 0.18"
A13U195§14 BHA 15.94 + 0.51° 14.76 + 0.14°

o

nuee: Arsnwsiuanasiuluresulifediuianinuuandveg e litedAyvadanszauaiy
el 95% (p<0.05)
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nan1sIezignsnsiudaeuludlnlsdius

nan1sesesigninissudseulullvlsfiuannarsatanenuainlu sen uazhadln wut
ansatavenunendlafiquinisdudueulsdivistiuagean Tneflen ICs 1556 + 0.51 fiadn$u/dadans
sesaaunAe asafaveruludla Taefdan 1Cs 17.15 + 0.23 fadndu/Aedans Weilsuiuaisazas
wnsgrunsaladn Tagiian ICs Winfu 15.72 + 0.31 fiadn3u/daddns nadnsed 4

= Ly a o a ol
M1519% 4 grssnueulydlnlstuavesansadaveuainly aen uazidle

GREGRIN AN Tyrosinase Inhibitory activity ICs, (Na@n3u/diadans)
Tudla 17.15 + 0.23°
nondle 15.56 + 0.51"
Asilla 18.51 + 0.37°
A15UIMIFIUNTALATN 15.72 + 0.31"

T
o o = 1Y

e fsnusiuandiuluredinifeafuuansauunnssegeiiddfaynaain ssduaiy

Bestu 95% (p<0.05)

miaﬁ’wmumﬂmaﬂﬁimﬁam%‘ﬁuguaui%ﬁlmii%Luaqaﬂdwdauﬁ'u 9 donnaednuliuIu
a1siuedn LLaz‘vxlmhuaaﬁﬁwmﬁwuqﬂumaﬂ Zengin et al,, (2014) 51897171 @15UsznaUNUREN
Walaueest funumddalunistudueuledinlstuadaioteiumsairafindiwaniu neas wWu
108U WasLANeToa au1TaTUAUUI IS Ivesaulel LLa%éJUE]gﬂﬂﬁVT’N’]qulé‘c’j’U&’jgﬂL@ulﬁljij
Inlsdavesansadnnendloilndifestuarsaransnsgiunsaladn wazaenndostunsdnuiues
Muddathir et al,, (2017) finupmadiiusszninasinamanlausssiugnsdudueulalinlsdualy
fiv2ad Apocynaceae drumsainfsiigvitosfianaenndostuuinmarsiiuedn wazvalousssd
fimn ansmanidudueuledlneduivlessunssunsluusnanss nan1snuiiluansdsfneninvos
avatanendlolunsianluasiudueuladivlstiuannsssumidmiundnduriuiuanminie
AIUNITNATDEAIDINLEILAN

nan1snngeugnssusuaulsiusuiiueandina

naneneigrstudueulsdusuiiuesnfinaanansataneruainlu aen wazisla wud
asataneunendlodgvddudweulmiusuiiuoondinagsgn Tnofie ICs 15.49 + 0.40 fadnfu/
findans sesaunde arsadaneuludln Taefian ICs 17.60 + 0.54 fiadnsu/faddns Weifisuiu
ansazaneanmsgIudalaniuea laefien ICso Wiy 16.23 + 0.00 fadnu/daddns wassmnsnadl 5
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ansdl 5 quissudaeulesiuiiuoenfinavesansadianenuanly ren uarfsesdla

#158nnne1U xanthine oxidase inhibitory activity ICs, (ia@n3u/Aaaans)
Tudla 17.60 + 0.54°
aendla 15.49 + 0.40"
Asdln 19.46 + 0.43°
a13u1nsgIUTalans

16.23 + 0.00™®
Uoa

ngwe: Msnwsnuanaeiulueedulineiiukaninnuuansegeliteddynadanseauay
oLy 95% (p<0.05)

ansafaveruanaendlofgnisudwouleiueuiiuoandinageiian Tsaonadastulium
ansftusdnuasrianluosditamniiganindiudy UsinumsitueBnuazianlaussdiuan ICs, aenndes
fuaideves Havlik et al., (2010) finunfinaed Apocynaceae fansnqulailiuess valiea wag
wuufisudaoulsdueuiivoonding Insdwaendndigiganindosnninisasavarmmisgiunnni
Cos et al,, (1998) 5184131 Walauews (WU LA0T7iu upuWeTen wargiledu ﬁqméﬁué’?uaulsuﬁm
LL%uﬁuaaﬂ%LmaéﬁlaL?{m%mﬁumia%’wmmg%ﬂ Nguyen et al., (2020) Wu11 ﬂavLﬂmiE“J)Uéjﬂ‘ﬁuE]Q;ﬁU
Iﬂiﬂﬁ%’]ﬂ@«/\lm‘huaaﬁ Iﬂﬂiﬂiﬂﬁ%’]aﬁﬁwﬁlamaﬂ%aiuﬁﬁLmu'a C-5 uag C-7 uaziuseesening C-2
way C-3 Aqiq uaﬂmﬂu Lietal, (2024) 51847731 quercetin uaz auwuamqwﬁiﬂammﬂv
arsunsgiudalaniuea deaenadastunisfnwidiwudn miaﬂmmﬂaiamqminammﬂu
asnaspudalayiueauansiifufinanwlunstaunduassudiouleiusuiiueandinaain
sIINTIRENTUTAWILIALAN

nan1sNAEBUqNSTUsLTauUATiGY

nan1IMadeUgns Susud euuaiivvesansataveruainlu nen uasidlafiatadae
Fvhazaneieniuea ¢3S agar well diffusion wudh ansadanenuannlu aen wazisdln Sgusluns
Fudad euuaiise 3 wiln Ao S aureus TISTRT46 S. typhimurium TISTR1472 waz B. cereus
TISTR1449 &suvafiSemariidunuaiiSednelsairtuomaduiivuaslsaviassas Tasansadn
veunendlaannsndudae S. aureus TISTR746 167 Taefian Inhibition zone anniian wihity 7.45
+ 0.16 Jadluns 709A91P8 B. cereus TISTR1449 uag S. typhimurium TISTR1472 lagilenaugdnaie
veeUsIaduds Wiy 6.84 + 0.04 Saduns uag 6.12 + 0.09 daduns nuddy wAddlilannse
Fudsléd aifieufuansuidiusanasguaniiladedu uasanselondy uandlonSouiisuiu
shmusudsaudddmaarats 1% DMSO linunssudadeuuaitife nadnnssd 6
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A3 6 HANTAARUVIBIUELTaRUATISBYRsENTANANEIUAINTU Aan wazisle

NAONSIUYLIBLUATISBVBIENSENA (Inhibition zone, mm.+ SD)

a9 S. aureus S. typhimurium B. cereus
TISTR746 TISTR1472 TISTR1449
ansafaneruaniuila 5.36 + 0.05" 4.09 + 0.07° 5.11 + 0.09"
ansafavenuainaendla 7.45 + 0.16° 6.12 + 0.09° 6.84 + 0.04
ansafanerunieila 3.42 + 0.22° 281 +0.12° 3.02 + 0.02°
1% DMSO - - -
awnsulnsledu 12.47 + 0.19" 10.39 + 0.22° 12.26 + 0.10*
wasylondu 12.04 + 0.06° 10.42 + 0.12" 11.84 + 0.11°

SR

NUELYR: Frsnusiiunndnsiulupeduiifiesfusansanuuanaisegnaitoddynadaiseduany

\estu 95% (p<0.05)

~himugrddudateuuniie

asataneuaondlafiqridudadeuuaiifegeiiandeifioutudndu q vesdla Fsaonndes
AunsAnwIes Jahan et al. (2011) Aiwud1 #vaad Apocynaceae druneniinisazauansyisniid
QM3 Au9aTwgs Rahman et al. (2014) 91891091 asainnfiglursdiivszansamlunisduds
S. aureus \flosnfiansfieengrdianmeaeniuvadueuuaiiSownsuuin Cushnie & Lamb (2005)
wumuduiusiBauansewinSunaasiiuedn uasraluesdiugrddudenuaiiSenunalnns
fudsnisdansigvinaninndsn waznsvhaneldorfuiead Simoes et al. (2009) 83U ansainan
Ryoongud irunalniinainuaieyliuuaiisewmuinisd eonldeinniteujdruzuinsgiu
Koztowska et al. (2022) wuin ansadafisausaaiugndfueufiiug uag Hussein et al. (2013)
o5u1891 msfindlafigniduuuaiiFed esandiwAsdianiu warwaglaadussduszneundn
wifiansnAegiidesnindiunen warludefiuunueddugs uazdnasauasiugadnluuiinamnnndi
waznanMIngeuiuimuaudaudddaisazats 1% DMSO lanunissududeuvaiieln 4
waf ldBuguingniduuuafidefinsany (Wurasnarseengniideglumsatndlalaonse laily

HaTLABII RIS NAINA AT uleMURan I lunTEUIUNTANR
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#135199 7 A1 minimal inhibitory concentration (MIC) wazA1 minimal bactericidal concentration
(MBQ) vesasaniaune1uanlu aen waznsdlo

S. aureus S. typhimurium B. cereus
A15aNANEIUAIN TISTR746 TISTR1472 TISTR1449
dusn9g MIC MBC MIC MBC MIC MBC
vasdla (#a8n3y/ @Eadndy/ @adndyw/ (@adndy/ @Eadndy/  (Nadndu/
ianans) Uadans) Nadans) Uadans)  Nadans)  Uaaans)
Tudla 12.5 50 12.5 50 12.5 50
aendla 12.5 50 12.5 50 12.5 50
Asdln 25 50 25 50 25 50

nensad 7 wudn ansadavenulusazaendlafin MIC wihdufl 12.5 fiadnsu/fiadans se
Weuuaisews 3 wiln ldun S, aureus TISTR746 S. typhimurium TISTR1472 way B. cereus
TISTR1449 Tuvmueiansataaniadlodan MIC 7 25 fiadn3u/Taddns uavansarinneIuanynaIuves
fladlein MBC wirfuil 50 fadnsu/dadans deidouunilisers 3 ¥iln nan1svaassiiuandliifiuin
asatanenuaniy wasmendlaiuszansamlunisdudimsasaiulnvendowundiieldininans
afnnAstla udedidlsAimumndruesdlafinnuannsolunisdndouuadiGefiaududuientu
A9 50 Taan3u/liadans

A1 MBC #igendn MIC 2-4 i aenAdesfiuaiuves Abdallah (2020) finuin ansadafivdosld
ﬂmwﬁwﬁuqaﬂdﬂumi@hL%@Lﬁaﬁauﬁ’umiﬁm‘?ﬂ LﬁaamﬂminaaqﬁiuﬁmzﬁugﬂmLmuaﬁ%"u
innniwhanelassaraeadlnenss vaiedian MIC fwindu (12.5 fiadnu/fadans) vesansataneuly
wazmensawUATiSeT 3 ¥iln wazdenndoafu Naz et al. (2021) finuin 3k Apocynaceae fqus
FruwuaiiBsuuunti filsvdnsmnlndifissiurisonuaiidownsuuin wazunsuau Tneansadaiad
A1 MIC gen3n (25 fladn3u/Aadans) usifle1 MBC wihiududu (50 fiadn3u/dadans) osueldann
Jaberian et al. (2013) finuin eadUsenoumuaifiuansnsludiusing 4 vesiivdwasenalnniseen
quidfisnaty drudnsrdiu MBCMIC sasansarialy uazaen uazh LLamﬁﬁdqw§QJWL573ya (Bactericidal)
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This research aimed to design and develop a ginger slicing machine with appropriate
parameter control suitable for the Tid-Mai-Tid-Mue Community Enterprise. The study employed
the principles of Design of Experiment (DoE) using a 2 Full Factorial Design to investigate the
factors affecting the machine's performance. The experimental results revealed that the
coefficient of determination (R-sq) was 99.61% and the adjusted R-sq was 98.23%, indicating
excellent model fit. A two-tailed hypothesis test was conducted with the null hypothesis Ho: U
= 78.63 and the alternative hypothesis Hi: L # 78.63. The P-value was 0.809 at a significance
level of 0.05 indicated that the results followed a normal distribution and met statistical validity
requirements. A performance evaluation comparing manual slicing with the developed ginger
slicing machine showed that manual labor required 486 seconds to slice 3 kilograms of ginger,
whereas the developed machine achieved an 80.38% reduction in processing time, completing
the same task in approximately 95 seconds. Implementation of the machine significantly
reduced labor workload, production costs, and operator faticue while increasing productivity.
Additionally, it contributed to the enhancement of herbal product processing to better meet
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Introduction

Community enterprises serve as primary mechanisms for strengthening the country's
grassroots economy by generating income for the nation, creating employment opportunities,
serving as instruments for addressing local poverty issues, and fostering entrepreneurship
through the creation of occupational groups and new entrepreneurs (Watthapron et al., 2024).
Community enterprises encompass business activities related to the production of goods,
provision of services, or other operations conducted by individuals with established bonds who
collaborate to generate income and promote self-reliance among families within communities
and between communities (Sutthikhun & Jaimun, 2024).

Phetchabun Province comprises 1,022 community enterprises (Community Enterprise
Promotion Division, 2024), with Khao Kho District hosting numerous community enterprises that
predominantly collaborate to process agricultural products for value addition (Phueakbuakhao
et al., 2021). The Tid-Mai-Tid-Mue Community Enterprise, represents one such agricultural
processing enterprise within the district. Field interviews conducted with the Tid- Mai- Tid- Mue
Community, revealed that the group specializes in ginger processing, leveraging the numerous
therapeutic properties of ginger, including relief of gastric distension, treatment of digestive
disorders, and alleviation of abdominal bloating and flatulence (Pali et al., 2020). The
enterprise's primary product, brown sugar ginger, experiences substantial market demand;
however, the group encounters significant challenges in developing processing technology for
ginger products, resulting in production capacity that fails to meet market requirements.

In response to this identified problem, the researcher developed an interest in
conducting a study to develop a prototype ginger slicing machine capable of appropriate
parameter control (Thavornwat et al., 2022) through the application of analytical principles and
control of variables affecting the ginger slicing process prior to processing operations (Saenijit et
al., 2025). The objective was to achieve consistent quality output that aligns with community
enterprise requirements, facilitating innovation analysis and design while conducting
experimental studies of appropriate factors (Chanpahol & Jantana, 2022) for optimal ginger
slicing machine configuration. This research employed quantitative decision-making technology
based on mathematical models to implement Design of Experiment (DoE) (Puntanagornpat et
al, 2024) methodology for systematic experimental planning and process control (Maneerat &
Ngaoprasertwong, 2023). The study utilized a two-factor full factorial design (2" Full Factorial
Design) to examine the effects of factors influencing productivity (Kaddar et al, 2024) and to
identify optimal parameters for agricultural product production and processing. This approach
enables efficient development and control of production processes, ensures product quality
confidence, and contributes significantly to production cost reduction while increasing

productivity for the Tid-Mai-Tid-Mue Community Enterprise.
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Objectives

1. To design and construct a prototype ginger slicing machine with adjustable
parameter control to improve processing efficiency.

2. To find the appropriate parameters using Design of Experimental (2% for controlling

Prototype Ginger Slicing Machine.

Research Methodology

1. Design and Construction of a Ginger Slicing Machine

The operational principle of the ginger slicing machine employs blade-based slicing
mechanisms utilizing centrifugal force to propel ginger heads (ginger rhizomes) into contact with

cutting blades according to predetermined theoretical assumptions.

Figure 1. Structural design of the ginger slicing machine

As illustrated in Figure 1, the design of the principal components of the ginger slicing
machine comprises the following equipment specifications: Component 1 represents the main
structural framework of the ginger slicing machine; Component 2 consists of the electric motor
and electrical control circuit housing; Component 3 encompasses the impeller and shaft
assembly; Component 4 includes the pulley system, bearing cartridge assembly, belt installation
mechanism, and protective belt cover; Component 5 comprises the cutting blades and ginger
discharge channel; and Component 6 incorporates the ginger rhizome input chamber equipped
with a locking cover for machine maintenance operations. The design methodology utilized
computer-aided engineering software to facilitate the design process. The machine's main
structural dimensions are depicted in Figure 2. The researcher selected stainless steel sheet
material with a thickness of 2 mm, which was formed into a circular cylindrical configuration

with a radius of 230 mm and welded to a base constructed from 1x1-inch stainless steel square
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tubing. The overall dimensions measure 313 mm in width, 210 mm in length, and 584 mm in
height. The internal blade mounting assembly features an adjustment slot measuring 150 mm
in length and 40 mm in height. The cutting blade assembly for ginger slicing incorporates blades
measuring 141 mm in length and 25 mm in width, designed to perform the cutting and slicing
functions of ginger rhizomes. The system includes a ginger separator plate positioned at the
discharge end, measuring 217 mm in width, 149 mm in length, and 102 mm in height, which
functions to contain the processed ginger and direct the output flow to prevent material
dispersion. Additionally, a control cabinet is provided for machine operation control, as
demonstrated in Figure 3.

Figure 3. Prototype Ginger Slicing Machine
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2. Experimental design

This research divided the experimental design into two principal components:

2.1 The identification of factors influencing the experimental process and factors
affecting ginger slicing performance through factor screening utilizing a 2" factorial experimental
design to eliminate non-significant main factors and retain the remaining significant main factors
for further investigation to determine optimal conditions.

2.2 Experimentation to determine optimal factor levels through analysis of input
parameters of the ginger slicing machine, which can be illustrated as a flowchart depicting the

sequential steps of the experimental design procedure, as presented in Figure 4.

1. Literature review of theoretical foundations and related research for experimental

design development

v

2. Factor selection and determination of appropriate factor values for experimentation

A

3. Experimental design and implementation utilizing 2 factorial design methodology

v

4. Analysis of experimental design adequacy and appropriateness

v

5. Application of results and synthesis of operational outcomes

Figure 4. Experimental design flowchart

The experimental design for ginger slicing aims to achieve the predetermined target
dimensions, whereby the ginger slices produced by the prototype machine must maintain a
thickness ranging between 20-26 mm, as illustrated in Figure 5, to satisfy the specifications
required for processing into value-added products within the ginger-based confectionery

community enterprise.
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Figure 5. Sample of ginger slices produced by the machine

3. Experimental Factor Selection

Five experts evaluated and scored the input factors influencing the ginger slicing
performance to identify significant experimental variables. The evaluation revealed that the
factors affecting ginger slicing performance include motor speed, blade angle, ginger size, blade
length, and ginger moisture content. The assessment employed a scoring system and utilized a
cause-and-effect matrix (Cause and Effect Diagram or Fishbone Diagram) (Pyzdek, 2003) to
illustrate the relationships between quality characteristics and associated factors. Upon
identification of the experimental input variables, the determination of principal factors for
experimentation through factor analysis based on Pareto principles, applying the 80:20 rule to
classify the relationships between factors in the experimental design process, as demonstrated
in Figure 6.

Pareto Chart of Factor
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Figure 6. Pareto chart illustrating the relationship between factors for experimentation
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Based on this rationale, the researcher concluded that the factors with the highest
scores represent the input variables that are interrelated in the operation of the ginger slicing
machine. Three primary factors were identified: motor speed, blade angle, and ginger size, which
constitute controllable input variables. The motor speed for slicing ginger ranges from 210 to
310 rpm. Operating below this range results in incomplete slicing, while excessive speeds
produce slices that do not meet the desired thickness. The selected motor speed aligns with
the findings reported by (El-Haq et al, 2016). Each factor was designated to comprise two levels

to achieve the desired output values, as presented in Table 1.

Table 1: Factors representing input variable relationships for experimental design

Factors Level of Factors Unit
Blade Angle 17 -25 Degree
Motor Speed 210 - 310 Rpm

Ginger Size 100 - 200 Millimeter

4. Design of Experiments for Optimizing Ginger Slicing Parameters

Although various experimental design techniques exist, this research employed a full
factorial experimental design (Palaphan, 2017) for the investigation of two-level factors (2° Full
Factorial Design) Which is suitable for experiments involving a small number of factors and up
to three levels per factor, due to its capability to simultaneously examine both main factor
effects and interaction effects within a single experimental framework.

The experimental response variable (Pawaree et al., 2023) was defined as the processing
time required for ginger slicing using the prototype machine. The objective was to control and
optimize parameter settings for appropriate machine configuration in production operations.
Experiments were conducted using 3 kg of ginger rhizomes per trial, with a total of 10
experimental runs, representing a cumulative quantity of 30 kg of ginger.

5. Hypothesis Testing

Hypothesis testing is the statistical process employed to verify the parameters obtained
from ginger slicing machine adjustments derived from experimental design. This process utilizes
sampling techniques and statistical methods to assess the reliability of these values. The
objective is to confirm whether the obtained values are accurate and consistent with statistical
principles. The hypothesis framework is divided into two primary components:

1) Null Hypothesis (Ho)
2) Alternative Hypothesis (H; or Ha)

If the hypothesis test results reject the null hypothesis (Ho), the alternative hypothesis
(H1) must be accepted by implication (Palaphan, 2017).
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Results and Discussion

The full factorial experiment investigated three factors at two levels each. The
experimental design consisted of 2° = 8 factorial runs, supplemented by 2 center point (Ct Pt)
experiments to enhance experimental accuracy through the identification of central values for
analyzing design relationships appropriately using Minitab software version 19. The total
experimental runs comprised 10 trials. The results of the factor correlation analysis are

presented in Table 2.

Table 2: Results factor to analysis of variance

Source DF | AdjSS Adj MS F-Value P-Value
Model 7 3963.97 566.28 72.48 0.014
Linear 3 3830.37 1276.79 163.43 0.006
Blade Angle 1 120.13 120.13 15.38 0.059
Motor Speed 1 3655.13 | 3655.13 467.86 0.002
Ginger Size 1 55.13 55.13 7.06 0.117
2-Way Interactions 3 63.37 21.12 2.70 0.281
Blade Angle*Motor Speed 1 15.12 15.12 1.94 0.299
Blade Angle*Ginger Size 1 3.13 3.13 0.40 0.592
Motor Speed*Ginger Size 1 45.13 45.13 578 0.138
Curvature 1 70.22 70.22 8.99 0.096
Error 2 15.62 7.81
Lack-of-Fit 1 3.12 3.12 0.25 0.705
Pure Error 1 12.50 12.50
Total 9 3979.60

Analysis of Table 2 revealed that the main effects comprise blade angle, motor speed,
and ginger size. It can be concluded that among the main effects, the motor speed factor
significantly influences the response variable, as evidenced by a P-value less than 0.05. Table 3
demonstrates that the variance analysis from the designed experiment yielded an R-squared
value of 99.61% and an adjusted R-squared value of 98.23%, both exceeding 70% (Palaphan,
2017), indicating that this experimental design is accurate and appropriate. Consequently, the
researcher determined that the motor speed factor exerts the greatest influence on the

experimental response.

Table 3: Model summary analysis results

S R-sq R-sq(adj) R-sq(pred)
2.79508 99.61% 98.23% 93.72%
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Pareto Chart of the Standardized Effects
(response is Time, a = 0.05)
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Figure 7. Pareto chart displaying factor terms

From Figure 7, the Pareto chart demonstrates that the effect value of the rotational
speed factor substantially exceeds the critical line, indicating that the rotational speed factor
significantly influences the response. However, second-order interactions must also be
considered. The central position of the main factor lies within the linear range, the result
indicates no significant curvature, thus the linear model is adequate. The primary factor of
rotational speed demonstrates a significantly greater effect on the response compared to other
factors. Low rotational speed results in extended production time, while high rotational speed

leads to reduced production time, as illustrated in Figure 8.
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Figure 8. Main effects influencing the outcomes
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Based on the examination of the interaction plot between two factors, as presented in

Figure 9, it can be explained that the terms Blade Angle*Motor Speed, Blade Angle*Ginger Size,

and Motor Speed*Ginger Size represent factor interactions that exhibit significant combined

effects between each respective term.
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Figure 9. Effects of factor interactions on outcomes

Table 4: Results of multiple response prediction analysis

Variable Setting
Blade Angle 17
Motor Speed 310
Ginger Size 100
Response Fit SE Fit 95% ClI 95% PI
Time 78.63 2.61| (67.38, 89.87) |(62.16, 95.09)

From Table 4, the experimental results obtained through the Minitab program yielded

optimal parameter settings for maximizing the efficiency of the ginger slicing prototype machine.

The optimal configuration was determined to be: blade angle of 17 degrees, ginger size of 100

mm, and motor speed of 310 rpm. As demonstrated in Figure 10, the experimental outcome

yielded a processing time of 78.63 seconds, which enabled the experimental design results to
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achieve ginger characteristics that satisfied the aforementioned hypothesis requirements while

maximizing ginger throughput per operational cycle.
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Figure 10. Optimal factor level analysis (Response Optimizer)

The optimal factor level analysis (Response Optimizer) to determine parameter settings
that minimize the ginger slicing time of the prototype machine. As illustrated in Figure 10, the
overall satisfaction of the appropriate factor levels, expressed as Composite Desirability (D),
equals 0.9890, indicating a correlation between factor values and response values of 98.90%.
This value, being close to unity, is considered to represent an excellent level of optimization.

Hypothesis testing to validate the accuracy of the optimal values through a one-sample
t-test. The machine was configured according to the performance- affecting factor values, and
hypothesis testing was performed using a randomly selected sample size of 13 trials to
determine the number of ginger slicing tests at a significance level of 0.05. The experimental

results obtained through the Minitab program are presented in Figure 11.
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Power Curve for 1-Sample t Test
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Figure 11. Sample size determination results for testing

Hypothesis testing to validate the values obtained from the ginger slicing machine
configuration derived from the experimental design. The machine parameters were set to: blade
angle of 17 degrees, ginger size of 100 mm, and motor speed of 310 rpm. A two-tailed hypothesis
test (not equal) was employed with random sampling, targeting a processing time of 78.63
seconds per 3 kg of ginger slicing. The significance level was established at 0.05, with the
following hypotheses:

Null hypothesis Ho: U = 78.63
Alternative hypothesis Hi: W # 78.63

A two-tailed hypothesis test was performed to confirm the experimental results. The
statistical analysis yielded a sample mean of 80.385 seconds, a standard deviation of 3.070
seconds, and a 95% confidence interval ranging from 78.530 to 82.240 seconds. The results

indicated that the null hypothesis could not be rejected, as demonstrated in Figures 12 and 13.

Descriptive Statistics

N | Mean | StDev | SE Mean | 95% Cl for U
13| 80.385 | 3.070 0.851 |(78.530, 82.240)

U: population mean of Sample Test

Figure 12. Hypothesis Test Result

Subsequently, the ginger slicing machine was tested using the experimental design
configuration through 13 randomized trials, processing 3 kg of ginger per trial. The machine

settings were adjusted according to the experimental design results, with a confidence level set
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at 95%. The resulting data were analyzed using the Minitab program, yielding a P-value of 0.809,
which exceeds the significance threshold of 0.05. This result confirms that the dataset follows

a normal distribution, as illustrated in Figure 13.

Probability Plot of Sample Test
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Figure 13. Normal distribution test results

Conclusions

This research successfully designed and developed a prototype ginger slicing machine
equipped with adjustable parameters to enhance processing efficiency for the Tid-Mai-Tid-Mue
Community Enterprise. A full factorial experimental design was applied to identify key factors-
motor speed, blade angle, and ginger size-affecting machine performance. Experimental results
showed that motor speed had the most significant impact, and the optimal configuration was
determined to be a blade angle of 17°, ginger size of 100 mm, and motor speed of 310 rpm.
The higher motor speed increases centrifugal force, enhancing cutting efficiency while
maintaining slice uniformity, enabling the singer slicing machine to slice ginger according to
design specifications while achieving the most suitable ginger slicing time. The researchers
conducted a two-tailed hypothesis test (Two Tail Test, Not equal) with null hypothesis Ho: Y =
78.63 and alternative hypothesis Hi: U # 78.63, obtaining a P-value of 0.809 at a significance
level of 0.05 normality of residuals was separately verified using a probability plot, indicating
that the experimental results were complete and appropriate. The machine was able to slice 3
ke of ginger in just 80.38 seconds, a six-fold improvement over manual slicing, which takes 486
seconds. This performance significantly reduces labor effort, increases production capacity, and
lowers processing costs. The implementation of this machine supports the development of

efficient, scalable, and cost-effective processing methods for ginger-based herbal products. As
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a result, it offers a practical solution for improving local agricultural processing and increasing

income for community enterprises.

Recommendations

Recommendations from research findings

To ensure optimal machine performance and slicing quality, ginger rhizomes should be
pre-cut to a length of 100-200 mm. This size range allows for smooth feeding into the slicing
chamber and results in slices that meet product quality standards required for market
distribution.

Recommendations for future research

Future design enhancements should include an integrated product collection or
discharge system. Such a feature would streamline post-slicing handling, reduce material

dispersion, improve hygiene, and enhance overall processing efficiency for end users.
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A STUDY ON THE DEVELOPMENT OF A PROTOTYPE FOR PLAI HERBAL AEROSOL SPRAY

Siwapong Tansuwanwong1 Manthana Kham-ai’ Nissara Chaiwong3 Teeranan Tananchai®’

Abstract

The objectives of this research were to 1) study and develop the formula of the product
prototype for Plai aerosol spray and 2) study the physical and microbial properties of product
prototype. Developing formula and proportion of Plai oil and propellant was appropriately
carried out using trial-and-error method. Then physical properties of the product prototype were
determined including color, odor, viscosity, pH value and skin-pathogenic microbial
contamination. The results of the study showed that the Plai oil formula for preparing Plai
aerosol spray consisted of two components including, firstly, Plai essential oil and Plai oil and
secondly, coconut oil, borneol, camphor and menthol. When two components were mixed,
they would be packaged in a 100-milliliter aerosol spray can. The proportion of drug and butane
gas used as the propellant was 40% each and another 20% was an empty space. It was the
appropriate proportion for mixing before spraying aerosol. When Plai aerosol spray was tested,
it showed non-sticky texture. The average number of sprays was 69.00+1.48 times per can and
each spray provided an average dosage of 1.05+0.05 milliliters. The physical properties of
product prototype exhibited light-yellow color and a subtle fragrance of Plai with a viscosity of
20cST and a pH of 3.95+0.01. In addition, microbial contamination was checked immediately
after packaging and when the spray was stored at room temperature for 3 and 6 months,
respectively. It was found that there was no contamination with skin pathogenic microorganisms

of yeast and mold, total bacteria, Staphylococcus aureus, Pseudomonas aeruginosa and
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Clostridium spp. The results of this study gained a prototype of a Plai aerosol spray with the
suitable proportion for filling into spray can. It was able to relieve muscle pain more
conveniently than using Plai oil in liquid form. It also penetrated the skin more easily than liquid
form. Therefore, it was an opportunity to develop Plai aerosol spray for healthcare and promote

the benefit of Plai herb.
Keywords: Product prototype, Herbs, Plai spray, Aerosol
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DEVELOPMENT OF BANANA PSEUDOSTEM FIBER-BASED FAUX LEATHER FOR
CREATIVE COMMUNITY PRODUCT DESIGN IN PHETCHABUN PROVINCE

Nirut Khantaree ' Thanet Ruangdech® Krisana Ketkham °

Abstract

Natural fiber-based faux leather has emerged as a sustainable alternative to synthetic
leather but continues to face limitations in strength and flexibility. This research aimed to: (1)
develop banana pseudostem fiber-reinforced natural rubber-based faux leather for creative
community product design; (2) investigate the mechanical properties of the developed material
to determine its suitability for product development; and (3) design and develop consumer-
oriented products using banana pseudostem-based faux leather. Banana pseudostem fibers
sourced from farming communities in Phetchabun Province were processed and blended with
natural rubber at ratios of 0, 10, 20, 30, and 40 phr (parts per hundred rubber) to form composite
faux leather sheets for material characterization and prototype development. The results
demonstrated that the developed material possessed a smooth surface, appropriate flexibility,
and sufficient strength while being producible from local agricultural waste, thereby adding
value and generating supplementary income for local farmers. Mechanical property testing
revealed that the 10 phr formulation exhibited optimal performance, increasing hardness from
36.30 to 70.20 Shore A and achieving maximum tear resistance of 38.90 N/mm, while maintaining
desirable flexibility and aesthetic quality. These findings confirm that banana pseudostem fiber
can effectively function as a natural reinforcing agent in natural rubber and has potential as a
viable substitute for other natural fibers. Three bag prototypes were developed from the
optimized material: Shopping Bag, Trapeze Bag, and Semicircle Clutch Bag. Consumer
satisfaction evaluation revealed very high levels across all aspects, with the Shopping Bag
receiving the highest overall mean score of 4.51 (p < 0.05), demonstrating statistically significant

superiority. These results highlight the potential of banana pseudostem-based faux leather as

! Home Economics, Faculty of Agricultural and Industrial Technology, Phetchabun Rajabhat University,
e-mail: nirut.khan@pcru.ac.th

2 Home Economics, Faculty of Agricultural and Industrial Technology, Phetchabun Rajabhat University,
e-mail: pannering1234@gmail.com

3 Home Economics, Faculty of Agricultural and Industrial Technology, Phetchabun Rajabhat University,
e-mail: krisana.ket@pcru.ac.th

* Corresponding author, e-mail: nirut.khan@pcru.ac.th



MsanTideuaziann Jlaseainsal lunssusuayuiugd auIngrmansuazmalulad | 248

an eco-friendly creative material that responds to the demands of younger consumers while
adding value to local agricultural residues and supporting sustainable community-based

economic development.

Keywords: Product development, Natural rubber, Mecanihcal properties,

Banana pseudostem fiber, Faux leather

unin

néreduinasvgiafidanuddydoussndlne Heluninisuilaanslulssmenaz
n1sdeoen (Nsuduasunisinuns, 2566) vauziediuludaninmesysal Insduasunisugnnaie
iiennsuslan MsuUssy wazmsiiiuyarsdndasiegnsninewing ndeyavenguinuninsuaz
Tamiaguwdludwmiamsysal wuhidnisvanndiediu 1 1,000 Ausiesie IuIUNEASNIHUEN
n11 22 518 Tafuvgn 912 20 19 Tasugniiledrsminenandauazuusguidundndusivieadu
vianvaneguLuy 3steaiineliuazduaiuvesyuvuduogimnn egdlsfnmdinvesdundae
Tnslaniznundae (pseudo-stem) Ssnsgnitadutaguielimeninnumslufudiduswaunn sl
\Huundswendulesssunaiddnonings neidulonundrefiesduszneumand 1w waglas
Uszans 56.4 % Lefiwaglaa 24.7 % wazdniu 12 % Fsfllassairauazandinmanzuinistunldly
srenlndnuazdme (Diarsa & Gupte, 2021 dulondredsldsunrwaulaluvansgnamnssy 1y
gnamnssud wmeldndulondrenwdndudmevauludeinifanuazifongs sauiedme
L‘%qui’mﬂﬁumﬂLﬁuiaauﬁaﬁmwﬁmmiam%"umm%uLLazwumusiaamwmmé'au (Ahmed & Abbas,
2018 ; Deepika & Sunny, 2024) uandnil lugnamnssuaexlndn lilHidulondoiaduusdutanss
7 1Wu wlesiiaed uazianneains ieriinnrmudausdiiuian mugiuanuiulinsieduindon
(Vigneswaran et al., 2015)

gaamnssunandanisdailutegtuldaseddiduiviuuiuaun dawaliAniude
reuawsiedwindenlnesou uaziiueuidesiolsadefmiosu iRy Suilvignamnssumds
wWienilanidulnegnssinis nedyadinaingn 41 uduaeaanslull 2024 wagaaiiazifiady
115 suauneaa1siul 2033 (Grand View Research, 2025) agnslsAnumiadiondiulvaluviownain

sinszviunisudanldiduinssedswindauuindn wWiesaindnisidaisaeduaindlnsiden

IndgTmu (PU) waglndlaifianaslsd (PVO) lunsndn (Basak et al.,, 2025) FeliAnussTuIRAaUYD

A& a 1 a

anufedluTanidulinsrednnasunazaiunsagesaatalamusssund tneduuiliunswauiveny

q
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' v
= a A a

g an¥1n1m (Bio-based Leather) wazniia9niiy (Plant-based Leather) 83l ingiuinioiianig

q

a a a s P ] v o Y ) 2 a | a P
AsNERs Insiiulaedy 13.9% mal awauu.uﬂuumi‘vmLmumaammma@L‘LJuaJmmaaqLL’maau

Basak et al., 2025) 189111 Tagasulndndang uainidulosssuyd 1y Ye drusdl dgyus

=

ledulzsn Tougnin wag fhe Masuluamindnefimesdinimuasenssssud wuinanumailn

auUfvnanaif wu Anudavgugs nuksIia war gevaanglania@inim Jamnenensidununiisde’

fadamavausawiluTandadiy agrelsiniy Sildnumnuddenvidulonundrsuniaunduniaiey

q

Wenmsesnuuurdadueiesomiilaenss nsundulanundreluldimunduianmisdeniaduiu

mamsITeRuauladmsuiagnadeniien1seonl UUNEN S Uy YUTTIEI19aTA NTARIUINT

' o a

WienannuNaeNaL sIuiue9sTsuIRardIgesuaunvgy wasanuasnsatunishiuguvesian
Ieoegafiuszansnm slinislderamsiinaluguiaguewidaievaziiumadenidulinsroyuoy

wazaanndastunsnensiulseme wasiioasusmeiduloniundledadlnnuudswssasaieiuauda

% 1
yaa = o =2 o

Wena 1wy Auuds anumumusenisdnvinvemiiaiienldfgwy 1idedfasdinwnisinduly

AuUNAleu R DUk unlaiey AnwaudRdanavemdadien wazeanwuunanduginseidn i

donndosiundndusiinsewmiadandlsdniiyarmainawuaziivlasdeiiodunguiuslaasulvdilv

v v ¥ a o A o

AnudAiuLdudedelu warTanduinsredanndon msnaumiadisuainniunaleiieldlu

o 9

HanSuginsziUnTenaulandissumaluladian wazasoudnanualy o uNIUNITRBNLUULTA

aeassd Yrsailenalunisliianmdeimenisinuasiieiasudnenmnsnandusue g1y

o

nnUsZAIAYDINTITIY

@ I3 a

1. NN AgN NN TUN A IEHEN SIS TTUYIR MIN1TO DAL UUNARN D YU TULTIFS 19ATTA

q

2. Win@nwauUiRdanave e fisuainnunalenonNIrLNau L UNSWRIUNNER A U9

3. WieeanuuULarinunEniusnriaistnundeineulandanudeansveguilam

vantun1sIve
NuITedun33dei3annaes (Experimental Research) fifin15eanuuuni1snaaevieian

A1EAS NETUAULLINIINITITBLaE ALY Wead1euinnssuTanuasnan s ugiyurudaine@ssdan

[

N$NEINT09DU Insuwuanisaiuniseandu 4 Tunaundn fail

1. ASWRAUINE WA LUIINATUNGEIY TNTTUIUNITHRUIN 8T TNITNEANT WA UIN

s v a

819555u8 lnglddunaieiugndleiiu (Musa acuminata x balbisiana (ABB Group)) ¥84nas

]
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wnunsnstudnneiiwug Jamiamusysal Mawvesnundennmuinuenidulemeaslefodlansen
Lot 20% vosiwiinmundaeus figumgli 95-100°C e 3 Falus Tnedaudasisnsusnidule
910 AU uazAny (2553) iiedneliwaglaanazaniuvesnundeiliduleasernuazdaniy
fugnalanau mmfudrdliazenn suuks uastuduleliduas @ulefldgmiiluusmaufuessssumni
wazansindl lnedanuazansiain1sidelaun ensuvis STR 5L, Stearic acid, ZnO wag Sulphur wénlay
nsenauisUsemelng BHT ndnlnefivanaiinea 911 uay TBBS HARLALUIYW LAlea. 11979 9110
lagansnsuanniaiiguanniunae azuUsUsunanduloniundasd 0, 10, 20, 30 way 40 phr

9991971 1 udriagueusundaiienneienlarunssuiunisiaanlud Jevugudieisnisdanin lng

ReuHuNMINARDLUUdNaNYsal (Completely Randomized Design : CRD) 31U3UN15WAGEY 3 41

AN57197 1 @IUNEL LAYAIAUNISRALVBINITHHTIULEUNTITABLIINNIUNARE

RREIGE Usunad phr anunsldans LIAINEN (UIN)
STR 5L 100 1 2
Stearic acid 1 2 1
Zn0O 5 3 10
Banana fibers 0, 10, 20, 30 & 40 phr 3 10
BHT 1 4 1
TBBS 1 5 1
Sulphur 2.5 6 2

2. MsAnaNUATINaveIniufisnaInNnIUNale InennaeuauUaiginavedununtaio
IAwn AMUAUNURBLIIAY (Tensile strength) ANUNIATFIY ASTM DA12-16 AINAIUNIUGBNITAN
U710 (Tear resistance) AMUNINTFIU 1SO 34-1:2015 AINNTANNTE (Abrasion loss) M1UNNTFIU ISO
4649:2017 n15:883U31NUs9NA (Compression set) AMUNIATFIU ASTM D395-18uazad1uuds
(Hardness) muuIn5g11 ASTM D2240-15

3. NIPONLUUKALHAILINGRNS I TneAnyITULUUREATMINLUIRANITRBNLUUNERS TN
Faaseassa lneddafsnnufnadsassauazionanualesian nisldeu anuasny anudululd
TUNSHER LaTHANSENUARAInADY (Chitale & Gupta, 2011) eeonUUUTINARATTLTBNAN

NUNA89IUIN 9 JULUL WEIT v sanUseliuannuuuasuniy Andenvide 3 JULuui

- v @ a o ey = o a = [N ]
winzauiian wavdnduidundadusiduiuy Jahludssfiuanufianelavesuslaaseld
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4. nsUszdfiuanuiianelavesiuilan lnaiudeyaannguiuilag dedSnisdudiagrsuuy

L

.84y (accidental sampling) Yastinviaaifigdnuluay “Bur1du & veagu wlaiia inysysal”

a v

313U 100 AU LAsesleNtdluns3dy Ao wuuasunuteyaialy 1y e 01y seRunIsAn 8w

v ¢ v

wazseldiadesioion uazuuuUszliuaNufianelaveswdnfnst MusUluuLazANEIBIL taz
sutsglominisliau Sehumsnsaasumnuidosiu (Cronbach’s alpha = 0.975) Jins1zvidayase
atmBenssnun Inelassiduadsnsuuuanufionels wadisuanamnedade di

4.21 -5.00 mnedis fawolawiniign 3.41 - 4.20 waneds Raneloluunn 2.61 - 3.40 wuneds
famelalutiunans 1.81 - 2.60 vneda fswelaluties 1.00 - 1.80 ynefs fanelalutiosdian
LaTN1531A5123 ALYTUTIUNGLA T (One-Way ANOVA) 18301128 BAziuuaufianels

NSDUNAADUAIULANANUDIANRAYAE LSD

NANFITBUBLBAUTIUHE
1. Wwndafisuannundierauessssunabiiluiagmadeniuniseensuuningd e

YUYLTIEFETIA IneniafisnannundreimuandundeLnaefiimnan1sinensnaseinnisiiu

§ v

Wisamandeegdundle 10-12 Wieu laewduiugndaeiu (Musa acuminata x balbisiana (ABB

q

d

Group)) thuinszurumsusnidulelnsduseud 1) tinundaeiiunnnivsnfuiaganlius
2) funundaedelnieslensenled 20% vesintinnrundeuk fgamgl 95-100°C WWuian 3
Falua  3) Sraduleliiazemriiunszunsaietesiunsgudndule 6) diduloeuuisiondany
wasefing waz 5) duduleliduasieniosualuihanuds 3,2000 sou/undt (rpm.) nan 15 Juril
awldidulonnuens 1.8-3 uy. uazdidurugudnansszana 70-75 lunseu dumeunisuenarimdule
mnmundeliidulefifdnuazarein nsvanedildd viannsdns Tulad waveuusts wutuduled
Igfiaruuieadn manzaudenisiludunaznszaedldfid enaudversmsuaz fagiaily
nsrvIunHARvaion denndesiu fun dusvensss uazAuy (2553) fnuuzniiuas

[ a v v a

nzaneU1dy dusearstonedlansenlad 25% vesdmtiningaws duluaaundl 100 °C Wuwan

q q Y

3 47lus wazumazBen Wuleldanunsalfiduansfuasuwswesianaenlndaiuesssunald

A9 1 FuspumskenEulenIunaiy
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AsgUIUMsRs BN uniavisy Tnsdnduleannniundiguananiue19s55ue@ (STR 5L)
wazanSALinLEans 1neRnulssgnsan asey $aa1% wazane (2562) Fapn57991 1 uaz Al 2 wls
Usunauduleniundasdl 0, 10, 20, 30 uay 40 phr wuin aansansyaneduleldegvainauouas
vpadudulondremeluiiosns mnntuhendivanauiudulonundeindenls Saeenunduusiu
Maislifigumgfives egetes 12 Falus agldifuersaontnd FailuinismagouandinisTan

Tud faeipTes MDR2000 Lieviainssainvusy tnsuruntaiieuilasianumvn 1 faduns

AN 2 TURBUNSIAS UKL TEUINNATUNAIY

A15199 2 auiRTanludvesesraulnanaudulon1undle

Banana fiber content ter teoo Mc My Mp-He
(phr) (min) (min) (dN.m) (dN.m) (dN.m)
0 1.38 3.94 1.08 7.22 6.15
10 1.05 3.04 1.05 10.92 9.87
20 1.00 2.79 1.70 14.43 12.73
30 0.15 2.79 1.44 17.31 15.87
40 0.98 2.85 2.54 19.70 17.16

1MNP15197 2 wansaniBuazngAnssunisianiludvesensnenundnamdulontundslu
USnausing 9 fel3esmnaay MDR2000 figaumail 160 sariwaidea wuin msifiuuimandulon
n&wdmalidmosniign (ML) uazAmedngsan (MH) Suuliinfstuogadaoy Taadelifudule
(0 ph) A1 ML iU 1.08 dN.m wag MH Wiy 7.22 dN.m wauefinsidiudule 40 phr an ML waz
MH sy 2,50 dN.m uaw 19.70 dN.m muddu dmaliruasoussin (MH - ML) Ssawiieu
famnunuuuresiussidenloanelugnsianilud Sanfutuain 6.15 dN.m lusnueu iu 17.16
aN.m Tunguilifiudulogega wonaind Smuitnarlunisanvesens (L) wasnarianTlud (te)
fuulduanad o vuiinanduloniundae nglifudulofian t uag teo iU 1.38 waz
3.94 unii Tuvausiinguidudule 30 phr fiAn ty Wag too anasingadu 0.15 uay 2.79 w17t wansli
Fuhnadudiledemalionansotanludléifitu edrlsinugnsidumdule 40 phr i t, uay

teoo HwuRlTiuTuENTaeY 0.98 way 2.85 u1f o1aAnnduleiusunaunniuly vinldnseane
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mldaiavevoiianisnudvenduls Fenisdautuveadulevilieneuundiauningaiu
dwaliinisnsznevesmsfaniludeniu lnsawvedrsbadotaqasuusedautilunisgaduaisiss
UfAze1 vieamsaduiusyidenlosuuieaduly JuhlAslaseismaeiunssiidfanisiadoud
vosluanasameluioneuumd aeandesiumenuves Zhou et al. (2015) seui nadimduly
anluwagladluvinasnnifuldegyilinssuaunisianiludinag iesnnisunsvesansiamiludgn
$rtauazianisTanludiiuiy Snvisdsaenndos Omar et al. (2025) Anesumusndulumsiy
anmivesdulesssundiiedestunsiianamiresnszuiunmsianlud SuAnannsgadunde
ns¥a1efaTs cure package flimnzaumeludiosns feilanamwsuvesnanisnagoukandlidiu
71 madudulenundedmasieaniianiludvesesneuyidedeited Ay IneAmesngegn (MH)
LATHAITOILTIDA (MH - ML) ity asveuisamminuazanundwestaniifisdu sudunaun
nnlassadsvendulonundrsiuiidaruudouse awnsatisaiulassadanisludetanuay
Aaujasonssuinaduleduleluanaveens dsmalinnumuiuiuvesiusyidoules dfuanslgves
psTsumAlusneTanluditu aonndostu asiay Saaiy wazamy (2562) Meruinmaimduly
nszaadlusnssssumAdemalianannsweussdafintunusnandlefiin Wesmniduledieny
wdannninens wagvhmiiidulessaiaaiuussnelutan venaniinisiinanlunisanvesena (t,)
waziiarTanlud (teo) anasdouvTuanduloniundqe axveuliiiulndulodnalunisiss
UFAseTanluduesensssunnd dadunamannisannisiadeuiivesanslsluanaveenduszning
nszvaumstanlud aeandesiunansfinuues Saun duminenssy wazAns (2553) inudn n1sLAs
dllefi wu munendn wasnganeidatiiu aduneulndnenssssumfdmalirnaiseussdn
Wity waznamstaaludanasnaanismasomazuuiliuiidunald wandiiiuhnsldiddleny
néedudunailugasesssaunaaunsniinlssaniamyesnszuiumsianilud uasiaduadinig
nalel Lﬁ‘juLmeqﬁmmzamm'amiLﬁugaﬂ'wa&5’2191mﬁaﬁwmmimwmuaxmﬁﬁwmNﬁmffmsﬁ

FinsAneauiRdenavesdaiisuainmundenwseulanemnumunzauluniswauaan s

A15719% 3 AuURTNaYIIaTIENINNAIUNAIEY

Usunavesidulentunaae (phr)

IYNIINAHDU
0 10 20 30 40
0.80 + 1.60 + 2.40 + 2.90 +
100% modulus (MPa) 320 +0.12
0.03 0.05 0.05 0.11
2.00 + 2.60 + 3.30 = 3.80
300% Modulus (MPa) 4.30 + 0.24
0.10 0.12 0.25 0.25
25.40 + 20.80 + 17.00 + 10.40 +
Tensile strength (MPa) 8.70 £ 0.42

0.73 1.17 1.01 0.63
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A15199 3 auURdenavesiaisuainniunaie (sa)

Usunavaadulaniundae (phr)

IYNIINAHDU
0 10 20 30 40
727 + 662 + 617 + 537 +
Elongation at break (%) 467 + 26.04
27.01 23.95 42.67 21.34
35.35 + 38.90 + 36.59 + 3533 +
Tear strength (N/mm) 3493 + 1.63
0.92 0.81 0.38 0.97
) 34.09 + 62.50 + 65.77 + 63.60 +
Compression set (%) 60.72 + 1.64
0.26 1.71 2.20 1.21
0.08 £ 0.12 £ 0.17 + 0.19 +
Abrasion loss (mg/cycle) 0.20 + 0.02
0.04 0.02 0.01 0.01
36.30 + 49.20 + 57.80 + 65.80 +
Hardness (Shore A) 70.20 + 0.16

0.71 0.23 0.72 0.55

2. gansAnwanURdsnavemtafisnannIunalgne ANzt lunSRRILHAR U
NN vANURLTInavess1sTanlud ﬁaﬁwlﬂé“mﬁw%uguLLazﬁﬂwauﬂ’aLsﬁmmm
wilaflenanniundas 91nm1597 3 wanawanisnadeuantRisnavesiinfisuainniundas wu
msdudulenundaelugnssrsdmalinuandamenavesniadfisniinisiasundasegedaavly

wateau laun Alugdanszezda 100% uag 300% wuliAlugdavewmiaiisnanniunaleiul

v A

wunlduiug umnuusnaeaduleniundlefiia Ima@iﬂmaﬁaﬁiwz% 100% +fi1a7n 0.80 MPa
(0 phr) 1 3.20 MPa (40 phr) wazAnlugdafiszerda 300% WiLan 2.00 MPa (0 phr) 1T 4.30 MPa
(40 phr) AUAWU ArAMUEIUNIURERSIRY (Tensile Strength) Swwiliiuanaudlofiuusinandulean
25.40 MPa (0 phr) anaawae 8.70 MPa (40 phr) muaunsalunisgnauwin (Elongation at Break)
anasaIn 727% (0 phr) 10U 467% (40 phr) A1ANUAIUNIUABNNTANVIA (Tear Strength) Wua
dinFugeaniidsdule 10 phr (38.90 N/mm) deusgiuualtuanasileifisysmandilegandi 20 phr
mmsﬁagmﬁawmmiﬂm (Compression Set) fuualduifiaduain 34.09% (0 phr) 1 60.72%
(40 phr) An1sEATSE (Abrasion Loss) Atsinfimeluannisnageunsanuseriutudntosan
0.08 me/cycle 18 0.20 me/cycle audduressuandiulefiiiu uazAranuuds (Hardness) i
9E199mLAUAIN 36.30 Shore A (0 phr) 1 70.20 Shore A (40 phr)
nRanIsAnwmsadulonundelugnsesssumflinansaudfidnavesndaiioy
wanesu §sdenadetunwalduresdmesnainnismageutanibud i ud unuusunandule

Tnglaniznaiinduvesalugdanissezia 100% waz 300% 3u89A1ANLTS (Hardness) voeian
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v
Yol

gavsdminfenainniundeiinrauudausuasasgUldat unuusinuseaduls aonaadesiy
NANSANYYDY A5iAY 19a110Y uazAn (2562) Anuit msdudulesssumidnlulugnsensieiu
AAnuLdsestag el Wesmnlasaiswesdulomundedaruudusanniiessui Fadae
wsuussuanfiviussidonlosnelutan dwalialugdauazarauudegeiu ogslsfnunisdia
Usnanduldmalsianeusumusieussis uazanuanusalunisasuinanas sadudediadisin
wulufagfifinndudulosssund Wesnidulefiivaduorafinnssuivesduleludons dwa
solassadiamineresessmAlidaruszuianty shildarwannsalunisaianas was
\Angasounslutan (De et al, 2004) Vel uiAraruiumudensfauararmannsalun1sBaou
vnazanas widseglussfuvnzaudmiundadus dddauudusuazaunigiainnitnig
Bomguge dwsudtaruiumusonisanee wuiiuualdudsdulusasiindule 10 phr deuas
anaadlouunanduleifingenin 20 phr e3uielddn Tutsinandulefvnzay Wulevimifivoeads
lassasnedanlinuniuions@nuialdd wivnUSunasdulennniiuly e1aiianissauda dungurieu
fedsnalmAngaoavluidoanuagyiliaruamnsalunisiumunisinaeanas (smail et al, 1997)
TuduAinsdesuiiosannisng uazAinisinuse duwalfudsdumuuimandulefiiu fadu
nannlassaieianiuduurtamuuszanntiuluunsd SedmaliTaninnsdesuuasdnvsold
Sefumeldusinantousadonniy futunsdundulonundsludinaiivengeay fe 10 20 phr
danalianiinuanifidenaivisiauandAuisiuvesiaion Iiun anauds anaduniude
nsanm uazaumiiavesian dumnzausens luiausdnfasifdesnisanuudusuagai
vy wu nspith videvesldiideanislassaiaudeuse luvasiferiudesionsanuunumsiiudy

lypgamuzauiasnwanugavgusazanialaesulivansaudunislidau

v

3. HAYBINTTERNLUULAETRIL AR SuIvTaisnINnundIe 91T osan 1ukuI LY HYe Y

WanfuTiaTemliwaglagmadenitodanindey wuln wandua “nseidr” IFNEAMNINITAAIAES

a 1% va o

wagngauiunsdiaaviafeuninniundle idedufenndnduaiussiannseidiiienisesniuy

o w N v

Tneivuanguidmnedidsy Ae guilnasulndniinTindeusnudsuinaeu (Eco-friendly lifestyle

o U

consumers) F41HANUFIA YA DUUIAAAITUTITU AITUAIBINUATUNITODNLUY LazANlaRLAY

v
[ a

wneiivesdan lnsanglunguaniievihaunasduslarealudiimd@essAuuiunatatiage gad

(4

wnliulinuaulandndasiundundulinsdeduindonuasazyioudndnualidsaisassdveianann

o o

555U1F dmsunuiAndAildlunisesnuuy LA LUIAANITERNLUUNANA MTILTIaS19855A
InadasidsiannuAnasrsassAnaziondnualvesian nsldou anuasny anuduldldlunisuda
wazNanIEnudedawIndeu (Chitale & Gupta, 2011) NFEUIUNITAMUINEN S WNNATOUARUA LS

ANSANWINAIA NITWRAIUILUIAAN N15EDNLUUTIE AABAIUNTWAUIAULUULAENAADUNA HH U
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(Ulrich & Eppinger, 2016) Wwafinnisesnuuuiiioduinaey eduasunisldiansssumpvioTanmie

o v W

Maieanveudouaziiuyanming1nsviosiu (Bhamra & Lofthouse, 2007) laglvindudftyiualny

Aoan1sveuslnalumsimulasUssiliundndue nuuiAndng s Juihnmseenwuusiewdnsie

Ju 3 Uszian Yszianae 3 ULUU auuuusamdadaeinszididiuan 9 Jukuy Anmi 3

nszilvunlvg
nszidrvuinnany
1. Satchel Bag 2. Hobo Bag
nszidnaunaan
1. Semi-circle Clutch Bag 2. Circle Bag 3. Clutch Bag

MR 3 wuusRdndusinseidiaiisannniundiediu
INNANITOBNBUUI WA IHAAA I MT BT BN 1UNAIY T 8195yA1unT

PONLUUNARANI 3 v1NU Ussiiunnuminzausuuseduuiagiaiisnanniundefiwseuls

@ o

Tnglduuussiiuseduanumangas 5 52AU (Rating Scale) insandadenlilauszianag 1 sUluy
FIUVUIHER ST IUN SR AEDN NI 898y F1uau 3 JUNUY HansUsEdiy wud 1) nseidh
yualug) JULUUT 3 Shopping Bag fiflad sAnnumanzangsgn 4.50 sesasunliun gULuUT 1
AeAE 4.17 uaggUuuuil 3 Aads 4.00 2) nszhIANans JULUUT 3 Trapeze Bag fiAadsn1y
WanzaNgean 4.49 uay seasldun sULUUT 1 A1ede 4.06 uarjUuuuil 2 Atedy 3.94
3) nszrdvuaan EULLUU?{ 1. Semi-circle Clutch Bag ﬁﬂ'%a?{amwmmzaugaqm 4.50 9998911
1#un sULUUT 3 Alade 4.00 uaggULULT 2 Aade 3.78 Sauhmanisdnidonuuusiaan i

v o o

20NLUU InVvHandagduLuufeIsn sl uuieatundadusiviaion S1uu 3 JUsuu e

o

onanadl
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PROCESS IMPROVEMENT USING THE 5W1H TECHNIQUE COMBINED WITH ECRS PRINCIPLES:
A CASE STUDY OF CHILI SORTING AND PACKING

Duenrung Suwannasopa' Narat Rattanawai’’ Naratip Supattananon’

Raknoi Akararungruangkul4 Arawan Chanpahon®

Abstract

This research aimed to study the chili sorting and packing process at the Ban Sri Thong
Safe Vegetable Community Enterprise and to improve its efficiency by applying the 5W1H
technique combined with ECRS principles. The study commenced with problem analysis using
fishbone diagrams and flow process charts, followed by data analysis to identify process
improvement approaches. Process improvements included simplifying the chili stem removal
step, eliminating the inspection step, combining bagging and weighing operations, and
rearranging the work sequence. These improvements reduced the number of process steps from
13 to 9 (a 30.77% reduction), decreased working time from 9,493 to 7,906 seconds (a 16.72%
reduction), and reduced working distance from 13 to 11 meters (a 15.38% reduction) per 80
kilograms of sorted and packed chilies. Additionally, employee satisfaction evaluation revealed
the highest satisfaction level with the improved process, particularly regarding reduced travel
distance and waiting time. These findings demonstrate that the improved process effectively
addresses operational challenges and is well-suited to the context of community enterprises

requiring both flexibility and operational efficiency.

Keywords: Chili Sorting and Packing, Process Improvement, 5W1H Technique,
Fishbone Diagram, ECRS Principles
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Abstract

This quantitative research aimed to examine the factors influencing the service quality

of logistics providers in Thailand by analyzing direct and indirect factors as well as causal
relationships affecting customer satisfaction. The study focused on two major logistics service
providers: Kerry Express and Flash Express. The research framework integrates the dimensions
of service quality (SERVQUAL) and the marketing mix (5Ps). The Research data were collected
through online questionnaires and analyzed using IBM SPSS and IBM AMOS 24 through structural
equation modeling (SEM). The model indicated limited overall fit (X2/df = 11.24, RMSEA = 0.143,
CFl = 0.354, TLI = 0.272), yet several path coefficients were statistically significant. Service quality
demonstrated a strong positive effect on customer satisfaction (B = 0.50), while the marketing
mix also showed a moderate positive effect ( = 0.25).

The research results revealed that cost, including both the price and the service fees,
was identified as the most important factors driving customers to select a logistics provider.
Consumers need the good value, timeliness and safety of goods during transit. In addition,
trust, customer assurance, and tangibility were found to directly influence customer satisfaction,
particularly in after-sale service, for instance, handling lost or damaged parcels promptly.

The study concludes that the service quality is an antecedent of customer satisfaction and
represents an important area on which logistics services providers should focus to improve

their business strategies and to achieve competitive advantage.
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Introduction

Current marketing trends are influenced by rapidly developing digital technology and
changing consumer behavior (Chaffey, 2020). With data, artificial intelligence (Al), and digital
platforms, businesses can access customers more accurately and adapt strategies to align with
consumer trends more quickly and efficiently. At the same time, brands having a role in society
and prioritizing environmental concerns are key factors in building trust and loyalty from
consumers.

Thailand's marketing landscape has evolved dramatically, with consumers increasingly
abandoning traditional brick-and-mortar shopping in favor of e-commerce platforms. This shift
has made parcel delivery services essential to everyday life (DHL eCommerce, 2024).
Government and private logistics companies across the nation have responded by adopting
more strategic approaches and contributing significantly to economic growth. Competition in
this sector revolves around multiple critical elements: service quality, service reliability, service
responsiveness, product quality and costs. Maintaining or elevating consumer expectations in
these factors helps increase satisfaction and long-term competitiveness (OECD, 2020).
Additionally, consumer behavior has been impacted by the COVID-19 pandemic and measures
to prevent its spread (such as social distancing, working from home, hybrid work models, and
online learning), resulting in consumers staying home more and tuming to online shopping,
particularly for food delivery services. "Convenience" has become a key driving factor
(Tanaveerakul et al., 2024).

Service quality also correlates with the marketing mix framework known as the 5Ps:
Product, Price, Place, Promotion, and People. These elements work together to establish
standards and fulfill customer expectations. Products must deliver quality while addressing
specific needs. Pricing should offer genuine value to consumers. Locations need to be easily
accessible. Promotional efforts should reach the intended audience effectively. Staff members
require adequate training and service capabilities. The objective of this article focuses on
studying factors affecting logistics service systems based on the service quality model
(SERVQUAL) developed by Ziethaml, Parasuraman, and Berry which divides service quality into
five important dimensions: Tangibility, Reliability, Responsiveness, Assurance, and Empathy.
Research studies related to marketing factors affecting COVID-19 medication purchasing
decisions indicate that Product has the highest influence (35.04%) while Place has the lowest
influence (17.95%), reflecting the importance of product quality and accessibility during public
health emergencies (Yuduang et al., 2024).

Furthermore, the relationship among the service quality is examined through Structural
Equation Modeling analysis (SEM). SEM facilitates the detection of observed and latent
variables (e.g., Assurance and Responsiveness) that affect service quality, and helps firms to

examine connections and modify their strategies to enhance the effectiveness of their service
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and in accordance with customer expectations. Service quality is crucial for customer satisfaction
and loyalty. This study examines its impact on Thai logistics and strategies to improve service.
For example, airport services during COVID-19 showed that safety measures and effective
management boosted passenger satisfaction and travel intention (Prasetyo et al., 2022).
Nevertheless, few studies have investigated Thailand's post-pandemic e-commerce
expansion and its impact on logistics service quality expectations, particularly the relationship
between SERVQUAL dimensions and 5Ps marketing elements. The present research examines
whether service quality factors influence customer satisfaction within Thailand's logistics sector,

employing SEM to analyze these theoretical relationships.

Objectives

1. To examine factors affecting the service delivery system of logistics service providers
in Thailand.

2. To analyze the logistics service structure in order to identify approaches for creating

customer satisfaction among service users.

Materials and methods

1. The Research Approach

This study adopts a quantitative approach using the Structural Equation Modelling
(SEM) as a very powerful statistical procedure style. The SEM is employed for investigating and
modeling the cause-effect relationships among multiple interlinked latent constructs.

2. Sample Group

Samples are respondents who live in Chonburi province, obtained by convenience
sampling. The model consists of eight latent constructs and the sample size is based on
(Hair et al. ,2010) that six to ten times the number of latent variables could be considered the
lowest acceptable minimum number of respondents to be included in studies. Research Tool:
The research tool which has been made use of is a well-designed questionnaire that consists
of the following parts. Section 1: Background Information [5 items]. Section 2: Service quality
affected by customer trust (5 items), for example, parcel delivery services, drop-off service,
door-to-door service, and damage protection policy. Section 3: Service providers’ attentiveness
and peak service performance (4 items) This construct represents responsiveness to customer
complaints and support services. Factor 4: Service provider reliability and its effect for the
service quality (4 items) in punctual, responsible, and consistent. Factor 5: The Effect of Service
Responsiveness on Service Quality (4 items) This includes staff responsiveness, support, and

follow-up on cases (Table5). Section 6: Tangible service quality to overall service quality
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(4 items, politeness, efficiency, and consistency). 7: Influence of marketing factors on service
quality (4 items; promotions, service location, pricing and personnel professionalism).
Dimension 8: Impact of service quality in customer satisfaction (5 items which measure trust,
empathy, reliability, responsiveness and tangible dimension). The 35-item questionnaire
is rated on a 5-point Likert scale. The Cronbach’s alpha coefficient for the instrument was >
0.800-0.900, which showed high reliability of the instrument.

3. Data Collection

Data were collected in Chonburi province through both online and secondary data
sources, employing online questionnaires using Google Forms and social media. Five hundred
valid questionnaires were collected, which were found to be acceptable for statistical analysis.
This research has been passed an ethical approval a research project from research ethics
committee of Mapua University FM-RC-22-04 (112141)

4. Analysis of Data
Descriptive statistics i.e., frequency and percentage (in the form of distribution tables) were
employed to describe the demographic statuses of the respondents. Univariate, bivariate and
testing causal relationship to influence logistic service quality in Thailand in the case among
Kerry Express and Flash Express. The research combines dimensions of the service quality
(tangibility, reliability, responsiveness, assurance and empathy) and the marketing mix (5Ps), that
is Product, Price, Place, Promotion and People. The data collected were processed by IBM

SPSS and IBM AMOS 24 via Structural Equation Modeling (SEM).

Results and discussion

1. Chonburi Logistics Service Status

The status of service of service logistics user in Chonburi province can be summarized
in Table 1: The status of service of service logistics users in Chonburi province. From the tablel
shows that the logistics service providers in Chonburi Province, the majority are man which
amount top = 440 people (81.5%) and (n = 540). The majority are 25-34 years old  (290; 53.7%).
One thousand and twenty-three participants (63%) had monthly incomes of less than 15,000
THB. 1-3A total of 200 (37%) had monthly incomes of less than 15,000 THB. Further, most have

experience to utilize the means of transportations in Thailand [480 (88.9%)].
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Table 1. showed the number and percentage of the sample group’s status (n = 540)

Demographic Characteristics Type Sample  Percentage %
Male 440 81.5%
Gender Female 88 16.3%
Not specified 12 2.2%
15-24 years 120 22.2%
25-34 years 290 53.7%
Age 35-44 years 85 15.7%
45-54 years 40 7.4%
more than 54 years 5 0.9%
Lower than 15,000 baht 200 37.0%
15,001 - 25,000 baht 150 27.8%
Saraly 25,001 - 35,000 baht 80 14.8%
35,001 - 45,000 baht a5 8.3%
more than 45,000 baht 65 12.0%
Primary education 10 1.9%
Secondary education 70 13.0%
Degree's Bachelor's degree 385 71.3%
Master's degree 60 11.1%
Doctoral degree (Ph.D.) 15 2.8%
Experience with Transportation Yes 480 88.9%

Services in Thailand
No 60 11.1%
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2. Factors influencing logistics service usage behavior in Chonburi

The factors influencing the behavior of transportation service usage among users of the
logistics service in Chonburi Province were analyzed according to the literature for example, the
Service Quality Model (SERVQUAL) and the theory of the Marketing Strategy 5Ps. Using the SEM,
the research structure is empirically proposed by the research hypotheses as follows. It is also
shown in Figure 2 that the parameter values are specified based on the research hypotheses to
facilitate the analysis of the structural equation model within Microsoft Visio. You will notice
at this stage no factor loading has been applied to each parameter; so, all parameters are still

in place.

Respon

Assurance Empathy Reliability ) Tangibility
siveness
o — et H3 M= - =
H6 5Ps
ServQUAL -« {

marketing
H7
Customer

Satisfaction

Figure 1. Conceptual Framework

H1: Customer Assurance has a direct impact on service quality

H2: Service provider empathy has a direct impact on service quality

H3: Service provider reliability has a direct impact on service quality

Hd: Service provider responsiveness has a direct impact on service quality
H5: The quality of tangibility aspects has a direct impact on service quality
H6: 5Ps marketing factors have a direct impact on service quality

H7: Service quality has a direct impact on customer satisfaction

3. Model Construction

After applying parameter magnitude data to a variety of predictors in the AMOS24
software, it was discovered that the model could not be executed, because of overlapping
relationships as shown using the error message "Sample moment matrix is not positive
definite." This happened because there were so many values in the R matrix with so little data

in each that the correlation matrix is not stable and the program won't run.
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The problem was partially alleviated through the identity matrix method, as in Figure3,
to test ingredients in the parameters indicating overlapping relationships. After looking at the
correlation of each pair of variables, | found that some of the pairs had a correlation greater
than 1. And that's not possible. If variables are correlated with each other higher than 1, it may

suggest something is wrong in your data

DOOOEEOOEAOOOOOVWWOE

1 1 1 1 11 1 1 1 1 1 1 1 B 1 1 t 1 1 1 1

(o] L2l L] el ] be] Lol [l [ (] L] Cedle] [ L] [ L] [ [ L]
1 1 1 1

1

ONORONONO
(2] [2] [2] [&] [2]
\

3] [2] [=] [&] [=]
ONONOXONO

1
customer_satisfaction

1

= ) [
1 1 1 1
& ®® e

Figure 2. Initial Model

4. The sample covariance matrix in SPSS

The sample covariance matrix is presented in the statistical analysis in order to compute
the potential differences in the data and relate them to e.g. means, variances, and correlations.
As a qualitatively true fact, this matrix is positive definite, to be precise when used here and
there that here and there should be in one of the forms of analysis where it is used shape

analysis or structural equation modeling or something. However, if the cross-tab sample



284 | Volume 20 Issue 3 September — December 2025 Phosawee Kettreekorn et al.

covariance matrix is not positive definite, some problems could be with the data or the method

used to analyze it. This could be due to quality problems with the data, errors, outliers or

missing data, causing poor estimation of the covariance matrix.
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Figure 3. Identity matrix

High multicollinearity among variables can make the covariance matrix non-positive
definite and unstable. When the sample size is very small, the estimates may be unreliable,
and model mis-specification, i.e. that the model does not adequately describe the data, can
also produce a wrong covariance matrix.

The following steps may be considered as figured: Thoroughly clean the data by
detecting and treating errors, outliers, and missing values as appropriate. If multicollinearity is
an issue, drop the highly correlated variables or preferably perform a method like PCA to filter
out the correlated components. Occasionally, stabilization of the covariance matrix is improved
by increasing sample size. Also, you may want to take a look at the statistical model if it is
accurately describing the data. Regularization approaches, e.g. using Ridge Regression, can in

some cases improve conditions for the covariance matrix.
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Figure 4. Square multiple correlation

5. Assessment of Structural Model

To evaluate the validity of the structural model (SEM), seven proposed hypotheses
were tested. The analysis revealed that while some hypotheses were supported, others did not
demonstrate statistically significant relationships. The results of the hypotheses testing are
summarized as follows:
H1: Customer Assurance — Service Quality was supported (the pathway from Assurance to
Servqual shows a positive standardized weight of 0.45, indicating a significant direct impact)
H2: Service Provider Empathy —> Service Quality received no support (this model lacks a
pathway from Empathy to Service Quality, or no significant values were observed)
H3: Service Provider Reliability — Service Quality was not supported (no clear connecting
pathway between Reliability and Service Quality was found)
Ha: Service Provider Responsiveness — Service Quality lacked support (no significant pathway
from Responsiveness to Service Quality was detected)
H5: Tangibility — Service Quality gained support (the pathway from Tangibility to Servqual
displays a positive standardized weight of 0.21, demonstrating clear influence)
H6: 5Ps Marketing —> Service Quality received support (the pathway from 5Ps Marketing to

Service Quality shows a positive standardized weight of 0.24, revealing a significant direct impact)
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H7: Service Quality — Customer Satisfaction was supported (the pathway from Servqual to
Customer Satisfaction exhibits a positive and significant standardized weight of 0.50)

6. Consistency with Previous Research

The research findings indicate that Customer Assurance has a direct impact on service
quality, reflecting that service users are aware of the quality of products and services, as well
as reliability. This is a key factor in establishing trust and happy clients, these clients of this
company, will return for further services or products from such a company. This supports also
findings of research in the studied field of Industry 4.0 where such value for customers in the
form of environmental-friendly, sustainable and innovative solutions to meet the responding
to the changing customer requirements and improve the competitive position in the digital era
(Stverkova & Pohludka, 2023).

Physical Evidence: The quality of the tangibles has a direct effect on the service quality,
as it is who are to be seen or felt, such as décor, ambience and equipment make an impression
on the customer and affect his perception and satisfaction. These are the kind of things that
can make a company feel good, and help a user have faith in a service. This is consistent with
the findings from the study "Students’ perceptions of service quality in Saudi universities: the
SERVPERF model" which states that tangibility has a significant positive impact on customer
satisfaction (Sohail & Hasan, 2021).

5Ps marketing mix elements have a significant effect on service quality: as the five
marketing elements of product, price, place, promotion and people are properly implemented,
they will directly influence service quality. This Action contributes to a positive customer
experience, customer satisfaction, service-trust and long-term customer loyalty. This is
consistent with research on Determinant factors of customer Preferences in buying alcoholic
beverage that discusses how the Marketing Mix 5Ps framework allows a company or a product
to evaluate and to decide what to change or to develop to satisfy the needs and values of
the target market (Yandug et al., 2023).

Service quality has a direct impact on customer satisfaction shows that A key element
influencing customer happiness is service effectiveness. This is consistent with research aimed
at providing more clarity on the relationship flow path in the life insurance sector by examining
the concepts of service quality, customer happiness, and customer loyalty and their

relationships. Customer satisfaction is an intervening variable that provides directional influence
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as a mediator of the relationship between service quality and customer loyalty, according to
the results, which are experimentally supported (Rai & Srivastava, 2013).

7. Practical Implications

These findings carry important implications for Thailand's logistics industry. Customer
Assurance emerges as the most influential factor (B = 0.45), suggesting Kerry Express and Flash
Express should focus heavily on trust-building mechanisms like comprehensive insurance
coverage, transparent tracking systems, and reliable delivery promises. Surprisingly, Empathy,
Reliability, and Responsiveness showed no statistical significance, which may reflect Thai
consumer preferences for concrete security measures rather than interpersonal service
elements or speed-focused approaches. This allows logistics companies to redirect investment
from staff empathy training toward more effective quality drivers. These findings carry important
implications for Thailand's logistics industry. Customer Assurance emerges as the most influential
factor (B = 0.45), suggesting Kerry Express and Flash Express should focus heavily on trust-
building mechanisms like comprehensive insurance coverage, transparent tracking systems, and
reliable delivery promises. Surprisingly, Empathy, Reliability, and Responsiveness showed no
statistical significance, which may reflect Thai consumer preferences for concrete security
measures rather than interpersonal service elements or speed-focused approaches. This allows
logistics companies to redirect investment from staff empathy training toward more effective
quality drivers. Tangibility plays a noticeable role (B = 0.21) in shaping how customers perceive
service quality. Factors such as the condition of delivery vehicles, user-friendliness of mobile
apps, and the quality of packaging all contribute, though they are secondary to ensuring
customers feel secure. Marketing activities show a similar moderate effect ([3 = 0.24); efforts like
pricing strategies or promotional campaigns support perceptions of service quality but are not
the main driving force. The key takeaway is the strong link between Service Quality and
Customer Satisfaction (B = 0.50). In practice, improving service quality by one unit tends to raise
customer satisfaction by roughly half a unit, highlighting that investments aimed at enhancing

service actually offer tangible returns for logistics companies operating in Thailand.
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Table 2. Showing Various Parameter Values

Phosawee Kettreekorn et al.

Variable ltems A A2 1-A2 a CR AVE

Assurance a2 0691 0477481 0522519  0.715 0.741521598 0.5651725
a3 0.808  0.652864  0.347136

Tangibility t3 0702  0.492804 0507196  0.647 0.731243602  0.476244
ta 0.678  0.459684  0.540316

ServQUAL sq2 0702 0492804 0507196 0.752 0.734061942  0.490004
sg3  0.698  0.487204  0.512796

5PS Marketing pl 0717 0514089 0485911  0.661 0.797950527 0.412547667
p2 0577  0.332929  0.667071
pd 0.625  0.390625  0.609375

Customer

satisfaction cs3 0.624 0389376 0610624  -0.37 0.669687292  0.383186
cst 0.614 0376996  0.623004

Conclusion

The study revealed that when it comes to Service Quality, users place the greatest

importance on Customer Assurance, followed by Responsiveness, Empathy, and Tangibility. For

the 5Ps Marketing Mix, Price stood out as the key factor, since users usually take into account

shipping costs, which depend on weight, size, distance, and whether the shipment is insured.

Looking at the hypotheses and results:

H1: Customer Assurance has a direct impact on service quality (B = 0.45).

H2: Service provider empathy showed no significant effect.

H3: Service provider reliability showed no significant effect.

Hd: Service provider responsiveness showed no significant effect.

H5: Tangibility affects service quality (B = 0.21).

H6: 5Ps Marketing positively influences service quality (B =0.24).

H7: Service quality has a strong direct effect on Customer Satisfaction (B = 0.50).
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In summary, users place the highest importance on trust (Customer Assurance) and
value for money (Price), followed by responsiveness, empathy, reliability, and tangibility. These
factors influence both the choice of logistics service provider and the likelihood of using the

service again.

Recommendation
1. The next experiment should define the research scope more clearly.
2. Future research should also examine users’ expectations in greater detail, to provide

insights for improving service delivery.
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DEVELOPING A CHATBOT SYSTEM FOR UNIVERSITY WEBSITE USING LARGE LANGUAGE
MODELS AND RETRIEVAL-AUGMENTED GENERATION VIA FLOWISE PLATFORM

Kritpawit Soongswang1 Thanaporn Patikorn®” Ekachai Naowanich®

Abstract

This research aimed to develop a chatbot system for a university website using Large
Language Models (LLMs) and Retrieval-Augmented Generation (RAG) techniques via the Flowise
platform, which simplifies chatbot development through low-code/no-code concepts. The data
utilized for development were obtained from the university website and various course catalogs,
stored as text files and vector embeddings in a Postgres database with pevector extension, while
conversation histories were recorded in MongoDB. The development process comprised data
preparation, embedding model configuration, document store setup, and chatflow design to
create a chatbot capable of answering queries related to the university and its academic
programs. The system underwent qualitative testing and evaluation, revealing that most
responses were accurate and appropriate. However, some incomplete or inaccurate responses
were attributed to suboptimal data management and configuration settings.

Overall performance evaluation indicated that the chatbot successfully answered most
inquiries, particularly those concerning university history, administrative structure, and contact
information. Nevertheless, the system encountered difficulties in providing complete and
accurate information for certain queries, such as comprehensive lists of academic programs
within faculties. This study demonstrates the potential of the Flowise platform in streamlining
chatbot development by reducing both time requirements and technical complexity, while also

providing valuable guidance for implementing Al technologies in educational institutions.

Keywords: Retrieval-augmented generation, Chatbot, Low-code/no-code platform,

Large language models, Flowise
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