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ABSTRACT

The objectives of this research were to create a database of tourist attractions that
are archaeological sites and sources of community handicraft products and to develop
appropriate information formats to enhance the sustainable tourism potential in Mae
Wang District, Chiang Mai province. This was achieved through the community
participation and the dissemination of the tourism information system via the Internet
to tourists and the general public who are interested. The study was conducted using
the SDLC process, specifically the Adapted Waterfall Model. The research commenced
with a study and collection of data from various tourism-related groups, including
governmental agencies, the chairmen of the community enterprise groups, and
community leaders in Mae Wang District. These data were then analyzed, designed, and
used to build electronic databases for data storage. Additionally, a survey was
conducted to identify the most suitable model for integrating an information system in
presenting tourist attractions, including ancient sites, cultural and arts experiences, and
handicrafts in the community. This model would provide comprehensive information
about the atmosphere and directions for traveling in various formats such as texts,
images, and multimedia to convey the atmosphere of each tourist destination. The
information can be accessed by reading QR codes. Furthermore, a mobile map
application was developed to facilitate the search for places of interest. Travelers can
either scan QR codes or utilize the travel maps on the website of the information system.
To evaluate the effectiveness of the information system in enhancing tourism potential,
data on tourist satisfaction were collected through a survey involving 100 participants in
the community forum. The overall satisfaction level in using the information system was

found to be 4.72, indicating a high level of satisfaction.

Keywords: Information System, Sustainable Tourism, Community Participation
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UNANLD

wastuzn Huusaanguvilsiidaruddnlunislfifusvidiaqunimi-lusssuyd
nsfnwadidifagussasdifiefnuanumainuanemaiugnssuesiuasduzanluduuiin
Tasveeusendlne Tagldgu cytochrome ¢ oxidase (CON) sAuAUEU 125 ribosomal RNA
(125 rRNA) A9E1961a9TU Y17 31U7U 38 10819 ANaNvaleEnedugIvINe1aunsaseyla
fesEAvaNadIuIY 10 aNa ANYIAIUNAINYAIENNRUGNTTURALANUFNRUSNITTMUINT
1NH29819189UuasT U917 F28TUsLNTL MEGA wuTluuasdUzanasie 10 anafian
Intraspecific genetic divergence ¥838u COI R8¢ 581319 0.00-1.42% Tnefiadswinfu
0.66% Wagf1 interspecific genetic divergence ¥o48u COI HpeE5eMINe 17.8-28.9% Lagdl
WABWINGU 24.0% d@u Intraspecific genetic diversence ¥as8u 125 rANA fAnegsening
0.00-1.26% fiAuadewifu 0.32% waze interspecific genetic divergence YesBU 125 rRNA
fifnegszming 14.1-47.1 flanadwiiiu 34.1% naeduiudmaiiannnislags Maximum
Likelihood (ML) analysis wu3nsiadiu COl way 125 rRNA @nsunsauenuuadivzanadvzani
$1uau 38 fred1s senidu 14 vlaldiduiRentu venandaeduiusmaiTauinisvesii
125 rRNA geanunsanyang uuaaafuza1ala 3 naulveg laun9d Heptagenidae 13
Caenidae Way24A Leptophlebiidae sanlangrstniau
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ANEIATY:  WNAITUENY  ANIUVAINYIANEVNRUENTI  COI 125 rRNA
ABSTRACT

Mayflies are important aquatic insects that are used as bioindicators for water
quality. This study investigated the genetic diversity of mayflies in the Mekong River Basin
of Thailand using the cytochrome c oxidase (COI) gene and the 12s ribosomal RNA (12S
rRNA) gene. Thirty-eight specimens of mayfly larvae were collected and morphologically
classified to the lowest taxa. They belonged to ten genera. Genetic diversity and
phylogenetic relationships were analyzed using the Maximum Likelihood (ML) method
in MEGA. The intraspecific genetic divergence in COIl sequences within mayfly genera
ranged from 0.00% to 1.12%, with a mean value of 0.66%. The interspecific genetic
divergence in COI sequences within mayfly genera ranged from 17.8% to 28.9%, with a
mean value of 24.0%. The intraspecific genetic divergence in 12S rRNA sequences ranged
from 0.00% to 0.86%, with a mean value of 0.32%. The interspecific genetic divergence
in 12S rRNA sequences ranged from 14.1% to 47.1%, with a mean value of 34.1%. The
phylogenetic relationships of the COl and 12S rRNA genes revealed that both genes were
able to distinguish the mayflies in this study into 10 genera, which were monophyletic.
Furthermore, the 12S rRNA gene was clearly classified among the mayflies of the family

Heptageniidae, Caenidae, and Leptophlebiidae.

Keywords: Mayflies, genetic diversity, CO, 125 rRNA
unu

LLMﬁQ%U%‘UW’JLﬂuLLuaﬂﬁﬂﬁ@Eﬂu@yuﬁ’U Ephemeroptera finudAaysessuuiliaeduy
oghan uenananuuvadsensvesdritiud uwasvadfannsoduit invesnmnm
ihidld Feinsfenlusasdvznifensusadunmnmiimeadanmsuiualauans way
feauraIuAIvuauUaant1 (Filter and Manue, 1986) uuasduzandinisnszanedogin
Tananumivwaumsnin taadluinnia 3000 aU%& (Sartori and Brittain, 2015) Tuniuiawde
sufwsemdlnefinms@nyiAnfuwsdvsandeadefisuiuinuriaiisinszaogilan
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wazszsuaynmisulussiuanadiliuou (Soldan, 2001) lesaniiszesiauiuTodu vl
nMsfnyeynsisureaasiusrsinAnwsserieeu lasiseudnlvgaziivuniidn
Tadvurnuseunad 1-4 WuRLung é’qﬂfﬁqmﬂﬁiaﬂﬁﬁﬂl,l,uﬂuamzqsuﬁﬂ (Malzacher, 2015)
N139UNKLATUEY7 Ingedednvaensdugiuingiiegseganeidiasusvaudam
\esanmsuusiuvesiilulniludnvarifianuddynisounsuisi JeiliiAna
gndunegadsluseninenisiuunyiin uazorathlugnisseyviiaifiawaials (McCafferty
and Pereira, 1984) foyadaudiduegniuildegianitwndueynsuisuluana ez
og13BsdmIunmsuunvila (species identification) MIUsEISILANMANAVANBYNATUGN TN
(genetic diversity) N153LAT1ERAUALRUSN198187TUINT (phylogenetic relationships)
(Ball and Hebert, 2005; Ogden and Whiting, 2005; Gattolliat et al., 2015; Selvakumar et
al, 2016) Ingarsuianalelnafideuldlunisine Jamuiing Fanienans uazdieine,
fnazfuduiieglululnaeuaioidesanidenarsysznns Tnsannglunisussgnalunis
dudunnuduiuslundvestimunmsnisduaneiug Tas mitochondria DNA Hu f3faunns
AoutrusudeiUSeuliivuiu nuclear gene 351uu copy luwaduan wag mitochondria
DNA la/Lfin genetic recombination wagn1sanenean1anugnssuuiuy matermnally-
inherited vinliuUanalalnglududoumnilou nuclear genome (Williams et al., 2006) ot
TuauAdedisldvhnsAnyanunanvaiemeiugnssuvesuuasivzanluusidlvmoss
welneaie8u cytochrome coxidase subunit | (COI gene) Wag 12s ribosomal RNA genes
(125 rRNA gene) Faduduiiognelululnaouai

A5N15AIUNISIAY

NIUTIVTIUAIBEMAZNTITY BTN

Ausunuieguuasdzamanuinausiiludunang fusendsanilovesusyina
ng Taonsldaia D-frame net Amnufinng 500 lalasiuns Tneifugadesaglszna 5 uni
iislnseunquyniuiiey thdeesldgmanaiin uaziiudmeousanesed 70% lnefiegief
susaldagihun@nulindesganssmismesloednduunseynsaisiusngainiay
a111309119 MNENBALNIFUFIWINGT AI8LENE1TNI9IYINTT Fasalud Kang and Yang,
1994; Tong and Dudgeon, 2002; Sangpradub and Boonsoong, 2006; Jia et al,, 2010;
Malzacher, 2015; Malzacher and Sangpradub, 2021; Srinivasan et al., 2021 wazLiusnEn
anwluuoanesed 95 Wesiudiiiesensatindldule
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NSENARLDULDNUNATUZ7

afafiSueanuuasiuzaniiai fetay 1 f Tasldynainidue GF-1 Nucleic
acid extraction kits 91nUF¥W Vivantis (Malaysia) Tan21uLdud unaganuuians aqe
Nanodrop spectrophotometer (Bio-Active)
maaSnafiduedswmaiia PCR

Anw18u 2 fnUY A cytochrome ¢ oxidase subunit | (COI) wag 125 ribosomal
RNA ¢iid

s nUTInaf s ueus iy corlagldlngmed LCO1490 (5-GGTCAACAAAT
CATAAAGATATTGG-3’) kg HCO2198 (5’-TAAACTTCAGGGTGACCAAAAAATCA-3’) (Folmer
etal, 1994) Tu 1 U4ATe1 PCR USu1as 50 lulasdns Usznounie 2.0 mM MeCl2, 1x Vi
buffer A, 200 pM dNTP, 0.2 pM primer, 50 ng/ul genomic DNA wag 2.0 unit Pfu DNA
oolymerase USuU3u1nsaaeyn deionized ﬁ’]ﬂﬁLﬂIQJGUEJ’]EJU%JJ’]maLguLEJIQEJﬁ%uG}E]WUEN
Ugﬂim PCR profile) @@ initial denaturation 7 94 psmwaldea \Junan 5 undl ruau 1
59U TuUMOUNTS denaturation i 94 aqmmamaa Wuaan 30 Jund annealing 7i 48 oepn
waidea 1unan 30 Fundl way extension i 72 ssmiaidea Wuan 1wt S1uau 35 seu
waztunau final extension 7 72 ssrwaides Wuna 10 und S1uau 1 sou

A9 S d S weus nadu 125 rRva Taeldlnsiwes 125ai (5-AMACTACGATTAGA
TACCCTATTAT-3) wag 12Sbi (5’- AAGAGCGACGGGCGATGTGT-3’) (Simon et al., 1994) Tu 1
UfAzen PCR 311915 50 lulasdng Usznaume 2.0 mM MgCL2, 1x Vi buffer A, 200 pM dNTP,
O 2 UM primer, 20 ng/ul genomic DNA Lag 2.0 unit Pfu DNA polymerase UsuU3unsne
11 deionized mmsmmmaﬂimmmLauLaImeumauﬁuawgmm (PCR profile) Ao initial
denaturation 7 95 asreaLdya [Wua 5 U U 1 59U TURBUNNT denaturation i 95
sermwailed 1unan 30 3undl annealing 7 50 ssrmiada \Wunan 30 3unfl uag extension
7l 72 ssmwaloa Wuan 30 Jund S1uau 35 SeU wazdurau final extension 1 72 e
waea Wunan 10 und S 1 sou
nsAasIzsianulianalelng

Mduefledannsiufiser PCR arnuTndu COlwag 125 rRNVA thldiinsgyin
dduianalolnd Tagldglnswesvdaferfuimuunaiduesemadia PCR fusem
Macrogen Inc. Useinennmd Inenandnuesufjisen PCR danududuvesiduiont ssning
300-500 ng/pl wazyndsuiandlelndaans forward uay reverse

o
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nsAszvidaya

Baszrarduiinalelndvesdiu COlwag 125 rRNA TngnsI9deUAINYNABIYBIEIAY
fmdlolnanaglusunsy BioEdit version 7 (Hall, 1999) Ussiliugmuninaiduilndlelndlas
ATSuaiey (alignment) a1835 Clustalw Tuluswnsu MEGA version 10 (Kumar et al,,
2018) wazAauILaal Indel (insertion/deletion) A28lUsuNTU SeqFIRE (Ajawatanawong et
al., 2012). ApUINANALIUMITEEEVIANIIRUGNTIY (genetic distance) AnwiANumainvany
MMINUGNTTU (genetic diversity) Ingld Kimura 2-parameter model (Kimura, 1980) wagasns
A19FUNUS NI TAIUINTT (phylogenetic relationships) 1ne35 Maximum Likelihood (ML)
analysis (Model T92+G+1) maalusunsy MEGA vn153AT1E9 bootstrap 1,000 $1 Az
arnuilindlalnanugiudeya Barcode of Life Data Systems (BOLD) waiz Basic Local

Alignment Search Tool (BLAST) teifigumiinlugiudeys
NaN15338azaNUSI8Na
NAN1SNUITIVITINABE1UATUZV1NUS iU TusTuUsemealng
Wuslag1awuasivzaianwiinlesluninns JusenidswniavesUsswalne oy
frog19n Utz Ul asdukaziiusnean nluweanasod 95 Wosidua

faandlunnsen 1

a ) 1 = a '3 Y} = =~
M99 1 @']@EJ’NLL@JaQSU‘UgsU'TF\nﬂ‘UﬁLﬁmLLNquEUQIUﬂqﬂmgjuaaﬂLQENLWTJ@%ENU?%LVWTVLWEJ

29 wnne (31uIUd7) aouiiu fiiu Fuiifu Avamaniieans
. Compsoneuriella Kang Saphue, Ubon
Heptageniidae ) . B. Boonsoong 2-2-61 | 15°19.232'N 105°29.888' E
braaschi (1) Ratchathani
B Khong Chaim, Ubon
Heptageniidae Afronurus sp.1 (1) . B. Boonsoong 3-2-61 | 15°14.728'N 105°14.636' E
Ratchathani
. Thalerosphyrus Soi Sawan Waterfall,
Heptageniidae . . B. Boonsoong 3-2-61 | 15°27.596'N 105°34.701' E
sinuosus (3) Ubon Ratchathani

Soi Sawan Waterfall,
Ubon Ratchathani

@

Heptageniidae Afronurus sp.2 (3) . Boonsoong 3-2-61 | 15°27.596'N 105°34.701' E

Sangpradubina Kang Saphue, Ubon
thailandica (6) Ratchathani

@

Leptophlebiidae . Boonsoong 2-2-61 | 15°14.728'N 105°14.636' E

Soi Sawan Waterfall,
Ubon Ratchathani

@

Leptophlebiidae | Isca janiceae (1) . Boonsoong 3-2-17 | 15°27.596'N 105°34.701' E

Mekong River, Khong
Chiam

@

Caenidae Caenis spp. (16) . Boonsoong 3-2-61 | 15°19.232'N 105°29.888' E
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A157199 2 (91D)

il unnen (Fruauda) anuiliiv ffu | Suiliu Aansnfisans
) ) Kaeng Saphue, Phibun
Caenidae Caenis spp. (8) B. Boonsoong | 2-2-61 | 15°14.728' N 105°14.636' E
Mangsahan
Caenidae Caenis spp. (7) Kang Tana, Sirindhorn B. Boonsoong | 2-2-61 | 15°17.993'N 105°28.550' E
) ) Khut Khu Rapid Chiang
Caenidae Caenis spp. (6) ) C. Phalaraksh | 9-3-61 | 17°54'26.8"N 101°42'06.1"E
Khan, Loei
Soi Sawan Waterfall,
Caenidae Caenis sp. (2) . B. Boonsoong | 3-2-61 | 15°27.596' N 105°34.701' E
Khong Chiam
) ) Kaeng Tana, Sirindboon
Caenidae Caenis sp. (1) ] B.Boonsoong | 2-3-61 | 15°17.995N 105°28.550E
Ubon Ratchathani
) ) Kaeng Saphue, Phibun
Caenidae Caenis sp. (5) B. Boonsoong | 2-2-61 | 15°14.728' N | 105°14.636' E
Mangsahan
) Mekong River, Mueang
Caenidae Cercobrachys sp. (3) P. Getwongsa | 11-2-61 | 17°482741'N | 104°729156' E
NakhonPanom
Mekong River,
Caenidae Clypeocaenis sp. (4) . P. Getwongsa | 4-2-61 | 18°078543'N | 102°259733' E
A.Sangkhom, NongKhai
) ) Mekong River, Mueang
Caenidae Caenis sp. (1) P. Getwongsa | 12-2-61 | 16°590228' N | 104°734335' E
Mukdahan

HaINNTIS NUSURB waRsewmaila PCR wasnani1simsiziniaisuianalalng

ASuevenuaiUzansiuiy 38 frete tfinUSinaisuediamada PCR Tng
ushiudu col Lﬁw‘%mmimi%ﬁjlwsma% LCO1490 waz HCO2198 WurnaunsaLfiuysuasf
Wl 1 uou Jvuindszuna 700 Auud wasdu 125 mNA 1o lnswes 12Sai waz 125bi
ansaiuUiinafibueld 1 wou fvuindszana 400 duua waslewudii 2 Bulaiusng
waugvesiidue Wunsmsadevluidesduind uduvesiiduief i uusualdlly
pseudogenes (Jalali et al., 2015) ﬁLﬁuLaﬁlﬁmﬂmiﬁmﬁﬁ%m PCR 91AUSLIMBU COl uag
u 125 rRNA tlUFasgsimaduiandlelng 1u3Ey Macrogen Inc. Uszineain mals
maduiamalelnsiisans forward uay reverse tandinaduivasumiuasieiliinang
Undeioson Ingldlusunsy Bioedit (Hall, 1999) nuitvunvesdy COl waz 125 rRNA i
Yninseiselivuin 653 uag 376 @lua Aua1RU

nan1s3nTsidaya
nswSeuiisuaduiiondlelnaiugiudaya Boldsystems uag GenBank
HaINN1sSBuLisudduresinadlalndvesdu COl fugrudeya Boldsystems uax
GenBank ieifisuiuvdeiilugiudeya nuidandesidudaiumilou (Simiarity) fuvie
vosdsditindisisenvlugiudeya ogszning 80-98 Wesidus :rnmsduunuazsyyriaves

v ¢
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wuasiuzrndosiunuiddlifivdnlanseturieniisenulugudeyaduiieoyainsaiu
seAvanawity Melanafinanuuasvsaninudslifinsnenudilulugudoys ey

[ (%

Payanenuluanavedwuasivzrnifinadiiuiutesann uazuananiidamuiniuieitesns

MnansiIsuiiisuaduiindlelvdainaesgruteyadandsiuuasdaudaiunisdinunain
sUsnsuendsousndululdhdeyalugutoyaiaestioansiinisssyviadlaingaty
NAN1SIATIZIAT Genetic divergence YDIUNAIIULVD
PMNMTIATERRUIAalelnauesdu COl uag 12s rRNA WagtnuATUIMIIAT genetic
divergence a 18luiaa Kimura2-parameter @ 28TUsWASU MEGA (Kumar et al,, 2018) uay
Gomphiocephalus hodgsoni (Collembola) Accession number AY191995 tJu outgroup WU
A1 Intraspecific genetic divergence ¥a3gu COI flA0g 5813 0-1.12% fienadewiniu 0.66%
a8 Clypeocaenis sp. 111 Intraspecific ﬁ?ﬁ@ﬁ d1u Afronurus sp.1 Compsoneuriella braaschi,
Choroterpes proba, Isca janiceae wae Thraulus sp. anunsasmnaailiiemindiewin
avwilafaogn duen interspecific senetic divergence wasdiu COI feineg3¥MINe 17.8-28.9%
TnedAuadowintu 24.0% fuandluns1adl 2 A1 Intraspecific genetic divergence vas8u 125
rRNA flFnags¥ning 0-0.86% fifnadawiniu 0.32% e Caenis sp.3, Caenis longiforcipata,
Cercobrachys sp. wagClypeocaenis sp. 1A Intraspecific (516’1‘171"2191 LagA1 interspecific
genetic divergence ¥848U 125 rRNA f1A9g 581374 14.1-47.1% Tnedanedawindu 34.1%
Fauandluansnedi 3 WeRin1sanen Intraspecific genetic divergence 1838w COI nuIdenga
84 1.12% Tnseuddenouniinlddnelusuasizanldsisnuiinnuuansiaesen
intraspecific 4anA? 3.4% UAZAIULANAIIYDIAT interspecific Furife 3.3% (Ball et al,
2005; Kjaerstad et al,, 2012; Webb et al,, 2012; Zhou et al., 2010; Gattolliat, 2015).
fausfilusideasiien Intraspecific g9 ufdansiiafosninfinefiseny felunindud:
WUI1A" interspecific genetic divergence 4838w 125 rRNA ﬁ?uqqﬂi’@u COl Waunnaldd
Mnmsfnwdeuninuingu 125 rRNA duldfuniseudnvessgdluniasaglddniy
N13ANYIAUNAINNAaIEN1ITUENTTUIUTEAY phyla wazdu 165 rANA Sedaulddnsy
nsAneluseiuALaysesunans wuluseduied wsana (Hickson et al,, 1996; Gerber et
al., 2001; Mandal et al., 2014)
NaN5aF19ENgFUNUSN19IIMUINTS (phylogenetic relationships)
PInEEFURLEIITaunINUIT 9B COI uaw 125 rANA @usakenuasiUza
Fuzunaduau 38 fedrs senlu 14 sflalamguiendu (Mwdsenou 1 waznmuszneu 2)
anedunus NI TuIn15eesdu 125 rANVA a1usawuanaula 3 naulvgy lawned

NITInemansuazmalulad WnInedusviguIsug U0 7 a
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Heptageniidae 3¢ Caenidae waz39d Leptophlebiidae TunaziasduiusviadTamans
vosdu cor lalldgnuusluseiuvenisd ud conBuduifoalddmiuduiidueusldniessy
aeudvesdnisuidenlfifioszyrinlunguuuasdndie (Ball et al, 2005; Kjaerstad et
al,, 2012; Zhou et al,, 2010; Gattolliat, 2015) LLaxﬁé’mmﬁmLmuﬁmﬁiaimﬁqqéﬁqmﬂu
nssuunalTdmdu cryptic species 1 (Hebert et al, 2003) nams3selundaiiuansliiiiu
91 COl uay 125 riRNA f1UsEanSa1nglunisseusiauagnisAneiAunaInmnalenis
fugnssuvesuuasdurun neidedeves interspecific distance Wity 24.0% wag 34.1%
AUAIAY %awudwqqmm'jﬂ 10 i1 vesAuaAY intraspecific distance 0.66% waz 0.32%
augdu sgalsAnuanuduiusvesasdTamnnisvesdu cor dilidaauiieaninsiui
fr9g19 19 lunsAnw s uaueeAuly wu Afronurus sp.1, Compsoneuriella braaschi,
Choroterpes proba, Isca janiceae waw Thraulus sp. Feiliiteswinaruiisfetaviniu uay
uenantguidnsalusiu (protein-coding genes) wudu Col ﬁﬂ%ﬁé“mmm,muﬁl,uaqq
(base substitutions) ka¥dn3IN1TITRIUINITIEAULLLANE (molecular evolution) qqsﬁu
Usganaanuwing edisuiuus i ldlddnswa wu 125 wSe 165 rANA (Knowlton and
Weigt, 1998)

A15°99 2 WansA interspecific genetic divergence AATIERANTU COI

1 |2|3|a|5]|6]| 7|89 1011|1213 |14 putsroup
1 Afronurus sp.1
2 Afronurus sp.2 24.1
3 Caenis sp.1 28.3 |24.6
4 Caenis sp.2 27.6 1233 |21.9
5 Caenis sp.3 24.7 (25.0 |27.2 |22.8
6 Caenis longiforcipata 26.4 123.8 |26.8 [20.5 |23.8
7 Compsoneuriella braaschi 23.1 |21.8 |27.9 [24.2 |26.3 (24.6
8 Cercobrachys sp. 27.7 1253 |23.6 [18.7 |24.2 {20.3 |21.0
9 Clypeocaenis sp. 27.4 |23.1 |126.1 |21.9 |24.4 (20.7 |27.3 |23.8
10 Choroterpes proba 28.6 |23.7 |25.6 20.0 |23.3 [22.2 |25.6 |23.1 [24.1
11 Isca janiceae 25.6 120.9 (23.9 [22.8 |22.4 (22.9 |22.3 |22.2 (24.1 |20.6
12 Sangpradubina thailandica  |23.3 |22.1 [26.3 |22.8 (23.4 |22.9 |19.3 [21.9 |25.2 |21.8 |20.3
13 Thraulus sp. 28.5 (24.6 |28.8 |24.7 |26.0 |28.0 |21.4 |24.0 |28.9 (22.9 [23.5 [22.1
14 Thalerosphyrus sinuosus 25.7 (21.8 |28.1 |25.1 |28.3 [25.4 (22.1 |25.2 |25.3 |23.6 |24.1 (22.8 |22.5
outgroup | AY191995Gomphiocephalus |32.4 |30.1 [35.3 |34.6 [36.3 |35.5 |30.7 [32.9 |33.0 [30.9 |31.6 |30.5 [31.2 |29.0
hodgsoni (Collembola)

v ¢
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A19199 3 WAAIAT interspecific genetic divergence AATIFAANTU 125 rRNA

27

1 |23 |a|5]|6| 7|89 |10 |11 |12]|13 |18 pusowr
1 Afronurus sp.1
2 Afronurus sp.2 19.1
3 Caenis sp.1 43.7 46.8
4 Caenis sp.2 423 |46.1 |16.8
5 Caenis sp.3 419 (440 |14.1 (154
6 Caenis longiforcipata 40.3 [44.1 |16.9 |15.6 |17.0
7 Compsoneuriella braaschi 121.2 22.1 |38.6 [36.6 |37.3 [36.7
8 Cercobrachys sp. 42.3 (429 |25.4 |24.9 |23.4 |24.2 {33.0
9 Clypeocaenis sp. 37.8 [39.0 [23.3 (20.9 [20.4 (19.9 |34.6 |25.1
10 Choroterpes proba 43.7 |46.9 |35.7 [36.1 [37.8 [32.2 |46.5 |41.1 [38.8
11 Isca janiceae 39.9 |35.6 [43.6 |38.8 |42.4 [39.1 [36.8 |40.5 [39.1 |24.9
12 Sangpradubina thailandica |46.3 [46.0 [36.1 |35.9 [36.0 [36.4 |43.7 |35.5 [39.5 |21.6 |28.4
13 Thraulus sp. 41.7 |43.0 (455 [45.5 [46.5 [43.6 |44.7 |47.1 |44.1 [31.6 [30.5 (39.4
14 Thalerosphyrus sinuosus [19.9 [14.7 |39.8 |42.6 |41.0 |41.7 [19.2 |35.6 |37.9 |44.4 |39.1 |45.8 |42.0
outgroup | AY191995Gomphiocephalus  |59.6 |60.5 |57.4 |56.1 |56.1 |59.0 |58.2 |56.1 |56.3 |55.6 |54.5 |55.6 8.8 |59.0

hodgsoni (Collembola)
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=2 Sangpradubina thailandica0l
*| Sangpradubina thatlandica02
Sangpradubina thailandica03

Sangpradubina thailandica04

Sangpradubina thailandica0s
‘ Sangpradubina thailandica0s
Cercobrachys spl01
- { Cercobrachys sp102
! Cercobrachys spl03
s | Caenis spl0]
= Caenis spl02
Caenis spl03
2 Caents sp201
ﬁ[ Caenis sp204

- | Caenis sp20:

Caenis sp203

ws  Caenis longiforeipara0l

1 Caenis longiforcipata02

Clypeocaenis spl01

| Clypeocaenis spl02

Afronurus spl

|| p Caenis sp304
I Caenis sp303

T | Caens sp30z
Caenis sp307

Caenis sp303

| Caenis sp3ol

Caenis sp306

Charoterpes proba
Afromaus sp201

o | Affonurus sp202

7| Afronurns sp203

Compsoneurieila braaschi

Thraulus sp.

Thalerosphyrus sinnosus0]
o | Thalerosphyrus sinuosuso2

= Thalerosphyrus siniosus03

AY191995 Gomphiocephalus hodg ollembola)

AMNUTENBU 1 Molecular phylogeny of mayfly using Maximum likelihood (ML), using
partial COI sequences. Tree was inferred from 653 base pair of 14
species of mayfly. Bootstrap values for maximum likelihood (ML) are
shown above, under, or near the branches. Node support values are
bootstrap values (percentage of 1000 replicate). Scale bar indicates
0.10 nucleotide substitutions.
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Caenis sp306
Caenis sp307
Caenis sp305
Caenis sp304
Caenis sp303
Caenis sp301
Caenis sp302

Caenis spl02

o || Caenis sp101
! Caenis sp103
Caenis sp201
Caenis sp203
w | Caenis sp202

Caenis sp204

Caenis longiforcipatal

» | Caenis longiforcipata2

Chpeocaenis spl01
| Chpeocaenis sp102

‘ Cercobrachys spl01

L Cercobrachys sp102

Cercobrachys sp103

Afronurus spl02

Afromurus spl03

Afromarus spl01
Thalerosphyrus sinuosus03
Thalerosphyrus sinuosus01
»| Thalerosphyrus sinuosus02
‘ Afronurus spl
L— Compsoneuriella braaschi

n Isca janiceae

Thraulus sp.

—— Choroterpes proba
| Sangpradubina thailandica0l
| Sangpradubina thatlandica02
| Sangpradubina thailandica03
w | Sangpradubina thailandica04

| Sangpradubina thailandicaos

Sangpradubina thailandica06

AY191995_Gomphiocephalus_hodgsoni(Collembola)

AMNUsENaU 2 Molecular phylogeny of mayfly using Maximum likelihood (ML), using
partial 12S rRNA sequences. Tree was inferred from 376 base pair of
14 species of mayfly. Bootstrap values for maximum likelihood (ML)
are shown above, under, or near the branches. Node support values
are bootstrap values (percentage of 1000 replicate). Scale bar

indicates 0.20 nucleotide substitutions.
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flduBiFenantuslus (CsPbBry) osovdlnfgniedeuasuuiiufathlih F-5no, (FTO)
Tnel¥33nsanatunen fdumanluslug (PbBr,) Qmﬂﬁawuﬁuﬁa FT0 Wuausnlnegldinaia
nsiedsunuuvy U SuthgnsruaunisgudiBesluslus (CsBr) fisy 0 45 90 135 uay
180 03 mwadu Taanlunisgu 20 uiit grumgil 50 ssmwaTos uazienigamad 150
ssmaldoa dansdinsgidismaianindsnuuresssdifng (XRD) nudriduuisasd
n3tAnsEUTUTRa CsPbBrs Asafudl (100) (110) wag (200) Hnsdnlessadrewdnuuulslueadn
TngiTouiisuangiuteyadnads JCPDS tavil 00-018-0364) wanslyiiiudleldusom
1T vfﬂﬁmmL‘ﬁmaaﬁgyapmmnﬁymLuu%JaﬁLaﬂsﬁmaQWﬂqﬁfu N9ILATIERAUTR
mqﬁmgm%mmﬁuﬁaLLazmwmmmm?\Iﬁmé’wﬂé’aqqammﬁ&ﬁﬂmau wuUdeIns Il
Fnvngdugunsedivasy Taearsinmanzdiuduruainsuueninestunasinninsgaie
fhetahiaedednmafiuyulunisgy CsBrunndu Svovisveswnundsnu 2.3 Binaseu
Tad uazienUsedvBamnisudamdaanu (PCE) gegaogi 2.04 Wefiius

mdfgy: N3y Fesluslun iwesevalndleansivad Aduuanluslud
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ABSTRACT

Cesium lead bromide (CsPbBr3) perovskite films were coated onto an F-SnO, FTO)
conductive substrate using a two-step method. In the first step, lead bromide films
(PbBr,) were coated onto the FTO substrate via a spin coating technique. In the second
step, CsBr was dipped onto the lead bromide films at varying angles of 0°, 45°, 90°, 135°,
and 180° at 50°C for 20 minutes, followed by annealing at 150°C. X-Ray Diffraction (XRD)
analysis revealed that the thin films have (100), (110), and (200) planes of CsPbBrs,
corresponding to monoclinic crystal structures that agree with the reference database
(JCPDS, No. 00-018-0364). The intensity of the XRD signal at the peak increased with a
greater degree of angle. The surface morphology and thickness of the CsPbBr; films were
characterized using Scanning Electron Microscopy (SEM). Agglomeration of different grain
sizes evenly distributed was observed as the dipping angle of CsPbBrincreased. The
energy bandgap of the CsPbBrs films was about 2.3 eV. The highest power conversion

efficiency of 2.04% was achieved.
Keywords: Dipping, Cesium Bromide, Perovskite solar cells, Cesium Lead Bromide
uni

JaqUuilwaduaserindvland o i ufi aulaogr9unn Ae waduaserfindvia
wasenalng (Perovskite solar cell) Tud a.a. 2018 Wnidelanauwadlaiefinglaseasn
WU Perovskite @sliiuszansands 28.0 wWedidus 1é5un1s¥usadlasNational Renewable
Energy Laboratory (NREL) faiduadfludlursniswauiivaduatenfind Uszinnndniiien
(Chris Case. et al, 2019) Usznaufumsiidorlunsduameiiligeen uaznszuiunmsaing
fiynliunadlodfisviugaduatofinduiedaneu waduwasorfindvinmesonalnd §adiaiy
numukazanuvasnde vlinandseddesinswaunlean Swadeidnd o ouiy
Uszdndnmesugaduasenfindvlamesenalnd dianszuiunisqu (Dip-coating) tdu
nszurumsTiddlumsaduiiduresvaduasemiduiinmessondlnd Uainjun Zhang et
al, 2017) ﬁmﬁﬂumim%'awi'?ulwnﬁaﬂ@aaﬂisnﬁ (TIO,) BUVUNEUIN 5-50 WILULUAST
Aatudunszamilalihndsanlususetuiuiy 4 suluaduaefinduiamesondlnduas
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PCE snntuniuuulaid Tio, :nidu 5.5 Wesdud Winluiluuszana 8.6 wWedidus wounsn
ﬁﬁgu TiO, v lU (Muhammad Masood et al, 2017) 114?]1,58’35’141?14@& Muhammad Adnan
8l matiansguansazansnedudilgulunnduresmesovalnd Wennddudulunmsgy
gnmuAulndulunuds ssduiuilduiifuszansamlanauigaegi 12.41 Wosldud
(Muhammad Adnan et al, 2018) meldanutanasuFeulvynf(AM 1.5, 100 fadindse
maeuiens) ludursunsaianesendlnd lurasnisgnitdy Csbr susnfudosinsld
wadansguitelfAndutu CsPbBrs udnsdutuinisliinnuseu fafu luudazsumised
anueulivindunasnisienszanansansldesiniudasy nmsduwieufidumesonalng
CsPbBrs VUt TiO, 380198 wud1vaesuSanTaanefiveat uR g uaseas udswaly
wasenalng CsPbBrs ﬁmiuﬂivmEJ(?T’JE)EJNaﬁWLamaLLavﬁﬂmmwaﬂ Wdumasannnisguasae
WinuseAnsnmveawasenalngd CsPbbrs lunisadned uilduvenvadudasoringvila
wosenalng LLafLumﬁﬁ]uﬁ]ulﬁnﬂﬂiﬁ]uLLUUﬂawwuﬂaﬂ (faced-down-dipping) szmiﬁ]mmuu
wuiiigae PCE 0gf1 5.86 Wosliud TaeldnsguansiBion1sguuuumnaenth (face-up) way
mmmwummm (face-down) Tus¥nI19NTLUINNTTURUUNENTUNTINUINTEY CsPbBr;
fudedenstesameuasiidudiviosdes 4 wWasudulifdlunandudu naildmneaui
fauiildanmstuuuunnenihdudunssuiunisfilafvindiens Sedulmydennmsaansd
yasilduansnedy (Pengpeng Teng et al, 2018) Imamzmumiﬁjmfuﬁmﬂﬁmm?@u?ﬁqmm
fouluuiagsiumisiaamgdunndineiu dafuidldvinnsfnuguresnisgu (Dipping) ves
CsBr iflnasiauszansnnvoanesenalnsd CsPbBr, Tnglduslunisguegd 0 45 90 135 uaz
180 09/ AU ieAnwINTN CsBr Mvnzanlumafiuuszansnnveawaduasoriing
wesonalnd CsPbBrs uaziienwanaNTRlanzvesnesewsalng CsPbBrs
IUILEIANIITIY

1. iilo@nwisalunisgu CsBr Aidinasia CsPbBrs iasovlalndleanfivad

2. Anseinisidenuuesisdiing X-Ray Diffractometer (XRD) Anwnnaaudfianiy
voanasonalne CsPbBrs A28NAIRanssAudIaNATaULULA0INTIA (SEM) FLAT121nS
ANNAUKAIYBIANS (UV-Vis Spectrophotometer)

3. lefnusAvBnnueavaduasoriing CsPoBrs viiamesenalnd

lnasuazaiseiiientas

QUFRE (D|pp|ng) L‘UmﬁmwuasuaaﬂWi"divaﬂmﬁbﬁumﬂmamwgﬁmwh&Jmﬂwaﬂms
\dpUasavate UL ui0g 199 9 ezjmawmimuv-mmwmiﬂmm Lwa'lwmmamam:u
AuSeuaiaNakarAuuITeiiduey mndesnsiidufifinanamueslildannugaly
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nsedeuluuTuiE uiddesnsiedeunuununanntildauiiidviessyinissumans ¢
adait o uaunu U gl (endmil 298uAa, 2557) 1309 SEM 1 uunasiuia
iinasoutdesdidnnsoutgund (primary electron) sonundidnnsoumanignisadae
dngluifl1gs (100 §4 30,000 Sidnmseulaadvianinnin) Mniuazgnaaasgiuaising
wHukelum (anode plate) Melin1ie anudugayyINa 10° 83 107 nes (§aasns Aigey,
2559) (X-ray diffractometer : XRD) in3 asfloTiaszsivanduil ugrudadunisiinsesiuuy
Tivhaneiiegne (non-destructive analysis) wiefinwnieafulasiadsvemdnnissnsead
vospymoululuianaresarsusznoudna 4 sisluidsnmnmuasu3una Tnserdendnnis
A NULLAYNINIELTwesdediend (Fuaild Snlnetasgdn, 2558) UV-Vis Tludiasnziians
Tngendovdnnsganduisdvesarsiioglutas Ultra violet (UV) uag Visible (MIS) A21318717
AAuUszII 190-1000 wiluiuas wadildannsiieszidiemaiadasuansnuduiug
JENINAINNTAANEULES (Absorbance) wavANE1IAAY (Wavelength) FuiSenin Spectrum
(usa Ingnes, 2556) Wwaduasorindiileliuasannserindmnnsznufuuseaduaseniing
asnasthazvihmihilunsgandunasefindifiaueneduivnzay wdsnuiiganauluas
gnilllunisnseduliAnedidnnsounarlsatuneluasisin anduauslnihaely
sevsieMduavimihilunisuengdidnaseu uarleasenandudulszedass feusgqmani
azaInsaLAds Uit Ut uresansisd i Ul IR Aanseualaiialg Gonwus daas,
2561) UszANSANUDILAALAIDINNY A1UITOLAAIAIBAIAIT 9) il usesulingasda
(Open circuit voltage, Voo tluusesulaiin eanuduniurenaasggauaznszualii
favifuguigaiinsmdaununszualninAeanamuuiunszudlnliingnigas (Short dircuit
current, J) Wunszualiin Wemnuduniurensasiganiewindugudiasusaduladi
ﬁﬂ'ﬂmﬁﬁuﬂuﬁ A1 Prax (Maximum voltage) kag Jma (Maximum current) Aaaaalniin
geanuaznszualiiihgsgammaduiaslimdslniihgsgn (A lavgiw, 2559)

Vee X lse X FF (1)
n = = X 100%
Plight

n AeUszdndnmwaduasoniing (Wosiwus) FF Aollaaunninasiuasigun) Py ADHaTIL
YRIMAINUHSIFNNNTENUUUAALEID190E (TadTnAMDAIS1NYIURLAT) | ABANTEwa b

a av 2

84n29395 @adindransnaeuiiuns) Wenegauwaaniglddouly Air Mass 1.5 (AM 1.5)
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ASn1satiunisiag

n1sasrlearsiwasyiamesenalnilaenisasuyuvesnisquuss CsBr Muunzay
dmsuiiiuyseansnimees CsPbBrs Tun1susshvgaduataniindviamesenalnd Tduneou
Tumsaliun1sidenadl

in3esiion1sidy

1. %u@lE]UﬂﬂiUQﬂ‘WéMU’WUN TiO, LUUMUIWUL (TIO,-Blocking Layer) W93gu FTO A2y
WA 2.0 x 2.0 MINFURILAT MNTUTIeINTzANTdEWInTAdouas TIO-BL asuufn
nszan FTO 33n1siAdaunuumsu fewades Spin coater waAnAaialuniaviu 2 ads ady
usM 2000 seUABLT Tuaan 30 Jundt wawadaiiaes 4000 seudewnd Tua 60 Funil

2. szumumimﬁauﬂﬁmLL‘UUﬁgwqu TiO, (Mesoporous-TiO,) ¥1t81a15 TiO, paste
(PST-18NP) d117u 1.654 n3u uniFeansneieniuea 6 fadansiiieriaggiusesiiiadeuiiay
TiO,-Blocking Layer MntaAdeUTIdy TiO, paste AIETTNTATRULUUNYY Tnemaanauda
Tumsvuwiniu 4000 seusioundt 19181 60 Jurit thluansuu hot plate tevinlua wéa
i uawiigungdl 450 esreadea 1ua 60 uii Mnuudeslinszanifuniy
gaungiivies fagldduiidunuuisngu

3. FumounsUgNAl§uUI9weas PbBr, nsLAdaufidu PbBr, asuuTangIuses
Porous-TiO,/TiO,-BL/FTO san1nusenau 1 ﬁ’sﬁﬁ%‘mimaauwaaguoﬁ”’wm%"aq Spin coater
Tngridusmiluvmsatiuuuy 2 Sumeu tuneuusn allufiraudaseu 2000 seusdeund (u
e 2 Jundt duseudt 2 Tanudiseuntsmudu 4000 seusiowd Wunan 60 Furftaintu
i uawfigungdl 450 esreadea 1una 60 uiit Mnuudeslinszanifuniy
NN

= y. < _’ /

AMNUTZTABU 1 NMNLEAITUADUNITAVUAITVBITY PbBr,
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4. Funaun1sUgnilduu1sesaninesenalnd CsPbBrs l3ouansazans CsBr Haufiu
wvnuea mnududu 0,08 Tuas Uung 200 faddns eldilumsazanslunsgnilduves
@13 CsPbBr; 1i1a@13azafy CsBr 7 ld19uu hot plate Tnedsgumgdl 50 earmneaidoa
thnszanyinsiadeufidy PbBr, unguadluasazane CsBr iflgunsaldmiunisnaldogis
WnzaNaas 0 45 90 135 way 180 asr turan 20 undl fsnmuseney 2(n) thunwnd
pamqdl 150 ssAngaidea Wuna 10 uidt Fanmuszney 2(1) Mnduldeslnszand
gaunIvIiugnMiIvies

(n) (V)

CsBr 90 29fN CsBr /i | Hot plate

S CsPber,

I

180 84"

I - PbBr;

150 °C «huaan 10 min

mMwusEnav 2 (n) Mnuansduneunsgululeuluyuesesing 1
(1) N3FU CsPbBrs segaumaill 150 ssrnwadeaduiian 10 und

5. svdamdimesaidninse YienansasueuwudnsIuaY 5 N3 naufuans Poly
Vinyl acetate (PVAC) avazangluiivinazany Ethyl acetate (C4HgO, ) USHRS 30 Aaddns
nauluavanglusivinazans Chlorobenzene (CHsCD USunay 20 fadans nauASUBULUAA
uAdevatuLtuiisumesonalng CsPbBr, Yaosliuis 91ndunisUaninaduasending

a eal

yRmmasanalng dnwaakasa1findf launvindninglenistans wasaintusinn1sUandn
waduasenfing wedesiululituilduwesenalndinugisendueinatazanuiu nele
N NAININUSENBU 3(N) waglASIas19%aa w181 Mg CsPbBrs siaLnasanatng

fan nUsenau 3()
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7T \
FTO CsPbBr; Carbon Film

TiO-Compact

aUsEnau 3 (n) AnLanaskuidundin1sUinasuauuaalaen1syindga i
(1) Inseasawadaaeing CsPbBrsyiamesonalng

nsdeszidaya

Anwiyilun1sgu CsBr AflnasionaifiuuszAnSam CsPbBrs inasenalndfidasuou
wiadutaninessidnlnsn nelduslunisduegdl 0 45 90 135 uag 180 psrmaudIiy
NANNSATIEBUAR LA AIndwasanalnduila CsPbBrs alemnafia XRD ,SEM ,UV-vis kay
Solar simulator lénadail

NAN1539Y

1. auvAnnelaseaiensiaeauudediondvasildy CsPbBr, wasanalndlvanfivad

13lun1390 CsBril 04590 135 uaz 180 9aA A an MUszNeY 4 Wud il d uU199ed
AMIAATEUIUTEY CsPbBrs M5Iuf (100) (110) way (200) 7iin159nlATIaS19HENLUY
Tuluadin (Monoclinic) TastuSsuliisuaingiudeyasisds (JCPDS 1avfi 00-018-0364)
flagy 2Theta Uszanad 15.16 21.58 wag 30.67 831 WUITlANTAIgN CsBr 3y 180 09 gaungil
50 erigadd Junan 20 wiil ey mmmmmwmmawmwmLLuﬂuwawummmaqm
fifiutu wansindel¥yuosmunduinldanuturesdygrunind savusdiend
(intensity) va3ftaged unarfsudanudundngdwmanolassadremdnuaznisqudae
CsBr lusmosmiitiosasiinaerandundnvesiiduunsiianas Avuandn (crystallite size)
agluszAuuIlumng

e
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©(200)

~ o(110)

@ CsPbBr -Monoclinic
* CsPb_Br-Tetragonal

135 degree A Cs PbBr -Rhombohedral

- ®(100)
- m (200)

180 degree

#*(002)
»(220)

90 degree BFTO

45 degree

Intensity (a.u.)

0 degree

CsPbBr -Monoclinic

JCPDS No. 00-018-0364

T T T T T T T T
10 15 20 25 30 35 40 45 50 55

2Theta(degree)

AMNUTENBY 4 LAAIATNANSLAEL VLS IALoNgvaIWa CsPbBr; weasanalndleansivas
Ttyalun1sgu CsBr 0 45 90 135 uag 180 84N
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MINNINTFIUNANS Ul Won.Led 14-2561 WU AIANULTUATA-AIWINAY 5 N1TNAGBUAS
dasy luwusinsdase Saransildazarsluieniuea $evay 0.31 Mmstnsziuianaluiuy
famun Sovarinoua 2,54 uarihosdanuiuasimaluladildannnuldsluienengyumsu
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AEAey: aywainauayulng asadavan grsiueyyadasy u1ATgIUNARSuNYLYY
ABSTRACT

This research investigated the antioxidative activity of Areca catechu L.,
developed formulations, production processes, product prototypes, and analyzed the
physical and chemical properties of herbal liquid soaps towards the community product
standard. Ethanolic extracts were prepared from fresh fruits and dried seeds of A.
catechu L. The crude extracts were dark reddish brown in color, had a characteristic
smell, and had yields of 2.88% and 3.24%, respectively. Propylene glycol extracts were
also prepared from fresh fruits and dried seeds of A. catechu L., and the resulting liquids
were reddish brown and dark reddish brown, respectively. The antioxidant activity of the
extracts was evaluated using the DPPH assay, with vitamin C as a reference standard.
The ethanolic extract from dried seeds of A. catechu L. exhibited the highest antioxidant
activity, with a 50% scavenging concentration (SC50) value of 0.03 + 0.00. A prototype
herbal liquid soap product was developed using the ethanolic extract from dried seeds
of A. catechu L. as the active ingredient and wood (Caesalpinia sappan L.) extract as the
solvent. The physical and chemical properties of the product prototype were tested
according to THAI SMEs STANDARD 14-2561. The results showed that the product had a
pH of 5, no total alkali, an ethanol insoluble content of 0.31%, and a total fatty matter
content of 2.54%. The findings of this research contribute to the development of herbal
liquid soaps with antioxidant activity and meet the community product standard. The
knowledge and technology generated from this research can be transferred to the

community in the future.
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ABSTRACT

The objective of this research is to design and construct a fish filleting machine
for a small-scale business, consisting of three important components. Firstly, the arm
set for supporting the fish body, utilizing the flexibility of Nile tilapia and the weight of
the fish to optimize the configuration of the supporting arm set. Secondly, the blade set
used to separate the fish meat from the backbone and tail fins in a single operation.
Lastly, the conveyor belt set to prevent hazards from the impact of the blades. Based
on the evaluation of performance in various experimental models, it can be concluded
that the machine can achieve the predetermined goals. The fish meat obtained after
the filleting process was assessed by experts and found to be satisfactory in 95% of
cases. Additionally, the machine reduced the filleting time by 11.42 seconds per unit,

which is more than twice as fast as manual filleting using highly skilled labor.
Keywords: Fish filleting machine, Tilapia, Community business
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nanfiddanisiugaluiin SonnldenusiseuvenalulindiAuly envdwmaliidouan
FogU mnusenseyianyaluiin (Schuldt, 2018) faduisimadwsitldunseniuuuag i
lufiawuudenay (Circular Blades) 97wy 2 4@y anmannaadmuiaansa 304 laodl
urhgudnats 270 fadung uazvun 3 fadiues ievhmdhilunsudidevats 2 du
msfuledeuenduduidanueimesauia 1.5 usas aaada 1,420 seusioundt uazain
aunTi 1 @nsafuIAMIAIEIYRY (Surface speed) vasyaluiialdiyindu 20 winsde
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AwUsEnau 1 Aunauazyuvedluiin

V= mxdxn 2)
1000x 60
do V= amudiweu (wes / 3uid)
d = Wurugudnanavesyaluie
N = ANU5I50UVDILBLABSAUAGT (SoU/Wi)

1.2 NM500NLUUYALULUTEABIINNITNAOUNIYUTDLATB UG UAN

INUTIBVDS e MYY19F (2551) wuiluflnfifignuazedeludosuuads
AUfURnudndudeddyngunsalduiadilan viedufuRudn 1 aunseUszrainaen
nszuaunsiieldliAnnsazsafiunanuswesluinseninanisua Gne MYY9EM, 2551)
AnuzfIdeTsusuugdlidunisteuduuuuuuiuey Tagldaemudides uagldtheaevdodu
Wedndssatrgualuiin wariujiRnudndusesusznesdialiduveinsegndunds
vosUmagisnansszmindlufians 2 lusnnilan tieliudidovanldlnglsifldauvesnszgndunds
fnUrUuoonuniuidovan velailsivangnideuludulusuniannauiuly Fadulunis
onuUUAEMIIAvasgauIuU TR It Ussyndlii8nslinsgvinisnnnee (regression
analysis) tieldUselovdannisasiatatmin uavanulndiuniuainUardann 150 6
wazthwadnsanauduiuda i lumsserusudmiuuszaediimumnz fusifauaus
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Fitted Line Plot
width = 36.09 + 0.01952 weight
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width = 36.09 + 0.01952(weight) )
Taefuua
width = AunIN9veIdIuIYasUan

weight = dntinvesuan

L aWa19UIAT R-squared TUaun159 2 G9AINAINITOVOIANNITIUNITYIUNY
AMUAUNUTTENING UM NLAEIUIAANUIAVDILALUAT WUINEUATHANUAIUITOSB8AY

67.70 FaionanunsadusunuanuduiussenineladedunasJadomuld (Montgomery,
2010) LLazmﬂammaoﬁ’ma’nﬁiaﬁ’ammsaaaﬂLL‘UU’i%miﬂ%ﬁJLLéuue?m%’UUswaaﬁwﬁquﬁq
2 $ha leTudidarliegiianans Megnau mnuardhimdingad 900 n3u aunsavinue
Arunisnuduvesaild 53.65 fadums Seldaumsdinarilunmssimusudmiuussaos
Sadavanits 2 41918 wazanunsnagUldiaadenunsvesuduuainussezi e 100
nfu viaduadeifiss 2 dadiuns 2namdsznou 3 kanan1sieuvesaUsEADIdIFIUA
FURTRNUANINIVIIIEED (steering wheels) Lisliwuudmulszassdiauais 2 419ty
Sivatliiegsevinafanansvedufinds 2 Tu Welfaunsousndruiouardunssgniunds
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p;

awlsEnau 3 MIvnuvesnUsEAesEfiUa

1.3 yaanenuaLGe
st muasnsvesn1sleudiandrgluiindesiilifennuaenndesse ning
BNTININTEIMAETEEEIAINSAAEeY Weswnnilledardanumila lneynaeniua1ides

luamdsenau 4 Ysgnauluaie ainsesdivan Wwadiaeniu wiadduaieniu 310013

v
= a

naaeIn1siuosiu nuniieuda 1.5 seu/unit Junudildesdinunmiuiniian swuds

q

ANULSIRINaFaastuN1TasTRNAAIINNTLUINATFRD DU

ANUTENBY 4 YRAENIUE1TLN
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(chi-squared test) (Montgomery, 2010) Iumimmaaummamwuﬁmmaummuﬁ”a

[
o

H, : p =0; msusunsldiimnuduiusiunissensununimuesdunulaeidie sy

[

H, : p # 0; m3usunsdianuduiusiunmseeusuauninvesunulagglie vy

INNANISNAADINUIN WNTHNTNISAIAITUINUNINUAL LA TUNTEBUTU wiunn bl
FIaANITUINUINEISEaY 53.33 NNIUNISEIUSU WazNan15I@AsIERaN1sNaaaulrawals
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(lan Wedgwood, 2016) na1fe N13eaAIuauysenainnuduiusiun1seausununnues
JUU

A5199 2 HANISNAABUNISTIINI UL DI

y Yl AnvaznIsuavaIRIvan

AN - = 1981
(ns) Lyl U2

1 v 4 10.45
2 v 4 9.87
3 fimsususa v v 10.35
4 v 4 10.12
5 v 4 9.67
6 4 X 12.91
7 4 v 12.31
8 Taifnnsusuds X X 12.10
9 X X 12.22
10 4 v 12.16
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drunaassnaannsluguluuil 2 i evnanssaurnsinaIuYedal asd NIy
Aidenmyluanuiivsznouniseis Tumsmasssasilduandun 20 # Tasudsngusoe
vonidu 3 ngu UsznaudeUandifimin 700 800 uaz 900 N3y Mud Ry wagldniseaen
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ANS199 3 NSVAFBUANTIOULNISYIINUVDLATDITNS

% 4 Yawnin AnwaznIsuavaIRIlan 1981
A (nsu) e el Aud)
1 700 v v 13.14
2 700 4 4 10.31
3 700 4 4 11.61
4 700 4 X 9.55
5 700 v v 10.58
6 800 v v 13.55
7 800 v v 10.14
8 800 v v 9.66
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14 900 4 4 11.07
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16 1,000 v X 13.73
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19 1,000 v v 11.87
20 1,000 X v 13.11
Vanady 11.42 nanady 11.42 nanady
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ABSTRACT

The objectives of this research were: 1) to develop a digital marketing business
model for longan products in Ban Hong District, Lamphun Province; 2) to develop a
digital marketing technology system for longan products; 3) to disseminate the use of
digital market technology to promote the marketing of longan products. This research
was conducted as a practical study with the participation of longan farmers. The sample
group consisted of the community enterprise for Product Development of Vegetables,
Herbs, and Fruits in Ban Pa Puey, Ban Hong Subdistrict, Ban Hong District, Lamphun
Province. The tools used included interview forms, questionnaires, websites, video
media, and online marketing platforms. Statistical analysis involved the use of mean and
standard deviation. The research operations included studying the community context,
organizing interview forums on longan production and marketing, building a business
model based on SWOT analysis, BMC, and Digital CRM, developing a digital market
technology system, promoting the products, and organizing training sessions to transfer
digital marketing knowledge to the community. The findings of the study revealed that
the business model had strengths in products that included both fresh longan and
processed longan, meeting organic standards. Efforts were made to build customer
relationships; however, there was still a lack of product information management for
distribution. Consequently, a digital marketing system in the form of a website and video
media was developed to promote the value of the products. It was utilized to publicize
and reach out to customers through digital marketing technology and social media
platforms. Additionally, training sessions were organized to transfer knowledge on the
use of digital technology and business practices. The evaluation of satisfaction and
quality in knowledge delivery resulted in an average score of 4.22 with a standard

deviation of 0.63, indicating a highly satisfactory outcome. The information system
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implemented was capable of storing product information and facilitating market

promotions for the community.
Keywords: Longan, Enterprises, Digital marketing, Online marketing, Ban Hong
unidn
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ABSTRACT

A cross-sectional survey was conducted to study the quality of life and factors
affecting the quality of life of 83 students majoring in Public Health at Buriram Rajabhat
University during the COVID-19 pandemic. A random sample of 83 students was selected
from a population of 350 students. The World Health Organization Quality of Life-BREF
Thai version (WHOQOL-BREF-THAI) was used to measure the quality of life. Descriptive
statistics, percentages, and Fisher's Exact Test were used to analyze the data.

The results showed that the overall quality of life of the students was relatively
good, with 42 (50.61%) of the students reporting a good quality of life. When considering
the individual domains, the psychological and social relationship domains had a good
quality of life, with 50 and 46 students, respectively (60.24% and 55.42% respectively).
However, the environmental and physical health domains had a poor quality of life,
with 50 and 46 students, respectively (60.24% and 55.42% respectively). Only the body
mass index factor was found to be statistically significantly correlated with the level of

the social relationship domain (p < 0.05).

Keywords: quality of life, public health students, Coronaviruss -2019
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Introduction

The United Nations (1997) defined quality of life in notion of human welfare (well-
being) measured by social indicators rather than by “quantitative” measured of incomes
and production. Quality of Life defined by the World Health Organization (2012) as an
“individuals” perceptions of their position in life in the context of the culture and value
systems in which they live and in relation to their goals, expectations, standards and
concern”. It is a brand ranging concept incorporating in a complex way the person’s
physical health, psychological state, level of independence, social relationships,
personal beliefs, and their relationships to salient features of the environments. As a
matter of fact; quality of life is very important to the country development. This is
because it is development in an individual, family and community levels having
relationships to each other. Consequently, it has an effect on the country development

as a whole. The measurement of people’s quality of life has tools of both an individual
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and the country overview. In Thailand, the overall quality of life indicators are based on
basic needs which are data used for the determination of minimum standards in basis
household necessities. People can develop their livelihoods which at least must pass
criteria of basic needs and the minimum benchmark is considered to be revised every
five years. This is by setting up indicators on health, environment, education, employment and
incomes, and value (Ministry of Interior, 2016). Meanwhile, Thai version of the world health
organization’s Quality of Life indicators (WHOQOL-BREF-THAI or WHOQOL-26) is popular to
apply and it was developed by Mahatnirunkul et al. (2002) from the quality-of-life
indicators of the World Health Organization. It is the assessment of quality of life based
on 4 aspects: physical health, mind, social relationships and environment. This is under
the conceptual framework of level measuring by valuing the subjective values that are
ingrained in the contexts of culture, society and environment. It focused on the
perceived quality of life of the respondents. In fact, it is not expected to be a method
for measuring the details of any disease or condition but it is an assessment of the effect
of disease and treatment on the quality of chevron in a given situation.

According to the current situation of the Corona virus 2019 pandemic, it is found
that throughout the world, as well as Thailand, there are impacts of the Corona virus
2019 pandemic. The number of infected people until August 5, 2022, will be 586,517,091
cases, 6,430,411 deaths, and 556,549,727 recoveries. An epidemic has been found in
Thailand since 2020 and has severely spread across the country. According to data on
the number of infected people from Thailand’s COVID Situation Administration Center,
there were 4,600,978 infected people, 32,529 deaths, and 4,548,639 recoveries (Trueid,
2022). Initially, it was expected that Thailand would be able to control the epidemic in
2021, but the epidemic was heavily spread and mutated into several subspecies. Also,
it was expected that there would be a continual epidemic up to 2023. For the control
of the epidemic, Thailand has measures for public health in terms of control according
to the guidelines of the World Health Organization, such as maintaining social distance,
wearing a protective mask, and speeding up vaccination. For the well-being of the
people, the government sector has measures to stimulate the economy, such as a one
trillion baht loan to solve the problem of public health and alleviate the suffering of

people, as well as the country’s economic rehabilitation. It is expected that 44 million
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Thai people will benefit from the government sector’s project during the COVID-19
pandemic.

Due to the ongoing outbreak, it is expected that the economy will not recover to
the same level as before the epidemic, thus affecting vulnerable people who have to
bear the burden of living. According to a World Bank survey and Gallup Poll (World Bank
Blog, 2021) which conducted an urgent telephone survey of 2,000 people aged 18 years
and older between April 27 and June 15, 2021 (using personal and family data such as
occupation, income, food, access to health services, and vaccination), it was found that
since the outbreak of the disease, Thailand has had 68% overall employment. It was
found that employment in urban areas is declining but increasing in rural areas. This is
because some of the population moved out of the city to return to the agricultural
sector, which was their original hometown. Besides, more than 50 percent of people
affected by the epidemic were forced to quit their full-time jobs. Also, some people had
to reduce their working hours or compensation. These changes affected low-income
households and had a significant impact on the education sector. Women with families
and children had to bear the additional burden of care during the outbreak. More than
70 percent of people had decreased household incomes. With women burdened with
additional care during the pandemic, the number of people receiving government
welfare benefits nearly doubled from 2019.

In light of the aforementioned situation, the government has implemented a project to help
the non-agricultural sector. Farming households will receive compensation from the "We Don’t
Leave You Behind" project for informal and independent workers. This includes other farmer
assistance programs that cover 63 percent of farmers. Besides, it is found that low-income
households and women having children (more than 60%) lack food to sustain life. About 40%
have to endure starvation and worry about not having money to buy food to sustain life. This
includes medical access, which was also limited during the epidemic, although these are
community-based COVID-19 testing centers. It is because of limited operations that vaccination
rates are still low since groups of people are not confident in side effects. Furthermore, the
outbreak also affects education conditions in which attendance in online and on-site formats is
normally restricted. In rural areas, few students go to school since they are worried about the risk
of infection and lack of concentration while studying. Not only this, but some students cannot

access learning equipment due to poverty (World Bank Blog, 2021).
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Due to the aforementioned situation, different levels of educational institutions
need to conduct teaching and learning in order to prepare quality personnel for the
country under the limitations of the epidemic. Luckily, the government sector has
integrated all sectors to be able to move forward in economy, society, education,
livelihoods, and way of life in a universal form (the New Normal) for a better life. In the
current situation, it has begun to relax the strictness of disease prevention and control
and prepare to declare it an endemic disease. Meanwhile, the educational institutions
had adapted themselves to be suitable for teaching and learning. This is particularly true
for higher education institutions that produce professional personnel, like public health.
There is improvement in teaching and learning forms (both theories and practice) to
produce quality personnel in health services, health promotion, disease prevention and
control, health care, health rehabilitation, and consumer protection. Therefore, this
study can well reflect the needs of health personnel in the future. This will help create
a learning process from self-assessment for development based on professional
knowledge and skills and a better quality of life.

Materials and Research Methodology

This study was cross-sectional survey research aimed at exploring the quality level and
factors related to quality of life among public health students at the Faculty of Science at Buriram
Rajabhat University. This was under the epidemic situation of the Corona virus 2019 in Thailand
and measures of teaching and leaming facilitation at Buriram Rajabhat University. This was in
accordance with the approach of the government sector and the Ministry of Public Health. Due to
the easing of the epidemic, teaching and learning facilitation became on-site again.

An abbreviated Thai version of the World Health Organization’s Quality of Life
indicators by Mahatnirunkul et al. (2002) was developed from the WHOQOL-BREF-100,
with reliability (Cronbach’s alpha coefficient) at 0.8406 and validity at 0.6515. Compared
to the Thai version of the WHOQOL-100 measurement, there were 26 items (WHOQOL-
26) that the World Health Organization formally recognized. It consisted of two types of
questions: the perceived objective and the self-reported subjective, used for inquiring
about a level of feeling during the past two weeks. It involved quality of life components
such as physical health, mental health, social relationships, the environment, and

overall quality of life.
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The team of researchers organized the questions into categories and rated them
into two groups: the not-good group and the good group for each component, including
overall quality of life. Then, determining the health of the Department of Health, Ministry
of Public Health. It was divided into internal factors and external factors (Ministry of
Public Health, 2013). The former included sex, body mass index, and learning outcomes.
The latter included domicile, current residence, marital status of guardians, main
occupation of guardians, and average monthly incomes of guardians. Hypothesis that
internal and external factors affect the quality of life of the public health students at
the Faculty of Science, Buriram Rajabhat University. This study was conducted in the first
semester of the academic year 2022, during June-September 2022. Eighty-three samples
out of 350 third-year public health students were obtained by cluster random sampling
(Office of Academic Promoting and Registration, Buriram Rajabhat University, 2022).

A set of questionnaires was used for data collection based on components of
quality of life level measurement in four aspects: 1) Physical: the questions involved
perception of physical fitness condition, ability in daily life practice, and non-reliance on
drugs or medical treatment; 2) Mental: the questions involved perception of self-image,
self-esteem, self-confidence, and the ability to manage sadness or worry; 3) Social
relationship: the question involved perception of their relationships with other people
in society, getting help from other people, and sexual mood; and 4) Environmental : the
question involved perception of the environment having an effect on lifestyle,
independent living, safety and security in life, living in a good physical environment,
convenient transportation, financial benefits, health service, and social welfare places,
an opportunity to receive information or training, and recreation or pastime activities.
The questionnaire asked about experiences over the past two weeks. The respondents
must explore and assess their own experiences or feelings in various aspects and choose
the most appropriate true answer.

The questionnaires had 5 possible answers: 1) Lowest (no feeling at all); 2) Low
(seldom have the feeling); 3) Moderate (moderate satisfaction); 4) High (often have such
a feeling); and 5) Highest (always have such a feeling or feel good). Scoring for the quality
of life was measured using a total of 26 question items. It was a 5-rating scale comprising
23 positive question items and 3 negative question items (items 1, 5 and 12). In other

words, there were 2 groups, as follows:
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Group 1 (Positive questions) Group 2 (Negative questions)

Level Score Level Score
Lowest = 1 Lowest = 5
Low = 2 Low = 4
Moderate = 3 Moderate = 3
High = 4 High = 2
Highest = 5 Highest = 1

The interpretation of quality-of-life levels was applied by dividing into 2 groups:
not good and good groups (adapted from Mahatnirunkul et al., 2002).
Physical health-score 7-26 = not good, 27-35 = good
Mental health-score 6-22 = not good, 23-30 = good
Social relationship-score 3-11 = not good, 12-15 = good
Environment-score 8-29 = not good, 30-40 = good
Overall quality of life-score 26-95 = not good, 96-130 = good

The data were analyzed using descriptive statistics (frequency and percentage)
and inferential statistics (finding relationships between factors affecting the quality of life

level of the respondents, Fisher’s Exact Test).
Results of the Study
The results of the study on the level of quality of life of the respondents (83

public health students) are shown in Tables 1-3.

Table 1. General data and quality of life levels of the respondents (n=83)

General data n percent
Sex
Male 7 8.43
Female 76 91.57

Body Mass Index (Department
of Disease Control, 2022) (kg./m?)
Underweight (Less than 18.5) 20 24.10
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Table 1. (Continue)

General data n percent
Normal range 38 45.78
(18.5-22.9)
Obese class | (23.0-24.9) 7 8.43
Obese class Il (25.0-29.9) 10 12.05
Obese class IIl (30.0 sﬁum) 8 9.64
Grade point average (Grade
Point Average, 2022)
Poor (1.50 - 1.99) 3 3.61
Rather poor (2.00 - 2.49) 34 40.96
Fair (2.50 - 2.99) 30 36.14
Good (3.00 - 3.49) 12 14.46
Excellent (3.50 - 3.99) 4 4.82
Province
Buriram 56 67.47
Surin 13 15.66
Nakhon Ratchasima 7 8.43
Roi-Et 3 3.61
Sisaket 1 1.21
Maha Sarakham 2 2.41
Chonburi 1 1.21
Current residence
The university dormitory 2 241
Private dormitory 56 67.47
Apartment 7 8.43
Rent a house 8 9.64
Stay at a relative’s house 2 241
Stay at home 8 9.64
Marital status of guardians
Married 64 77.11
Divorced 16 19.28
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Table 1. (Continue)

General data n percent
Widowed 3 3.61
Main occupation of guardians

Farmer 52 62.65

Hired worker 17 20.48

Merchant 6 7.23

Government service 7 8.43

Own business 1 1.21

Family average monthly

income
2 6,000 baht 9 10.84
6,001-8,000 baht 15 18.07
8,001-10,000 baht 21 25.30
10,001-12,000 baht 20 24.10
More than 12,000 baht 18 21.69

Quality of Life Level

Physical health

Not good (7 - 26 scores) a6 55.42
Good (27 - 35 scores) 37 44.58
Mental health
Not good (6 — 22 scores) 33 39.76
Good (23 - 30 scores) 50 60.24
Social relationships
Not good (3 - 11 scores) 37 44.58
Good (12 - 15 A scores) a6 55.42
Environment
Not good (8 - 29 scores) 50 60.24
Good (30 - 40 scores) 33 39.76
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Table 1. (Continue)

General data n percent

Overall quality of life
Not good (26 — 95 scores) a1 49.40
Good (96 — 130 scores) a2 50.61

According to Table 1, it was found that most of the respondents were females
(91.57%), with an 18.5-22.9 body mass index (kg/m?). Their grade point average range
was 2.00-2.49. Their domicile was in Buriram Province, and they mostly stayed in private
dormitories outside the campus. Most of the respondent’s guardians were farmers and
married, with an average monthly income range of 8,001-12,000 baht. The respondents
had a high level of quality of life in terms of social relationships and their minds.
However, it was found at a low level in terms of the environment and physical health.

As a whole, the respondents had a high level of quality of life.

Table 2. The number and percentage of feeling levels of the respondents in the past

two weeks (n=83)

Feeling level

Item Feeling towards Lowest Low  Moderate High  Highest Description
situation during the (%) (%) (%) (%) (%)
past two weeks
Physical Health
1 14 24 28 14 3 Moderate
Body pain such as head (16.87)  (28.92) (33.73) (16.87) (3.61)

ache or stomach ache

makes you unable to
do what you want.

2 You have enough 2 a4 25 38 14 High
energy to do things (2.41) (4.82) (30.12) (45.78)  (16.87)
each day. (Leaving and
daily life activities)

3 You are satisfied with 3 17 34 19 10 Moderate
your sleep. (3.61)  (20.48) (40.97) (22.89)  (12.05)
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Table 2. (Continue)

Feeling level

ltem Feeling towards Lowest Low  Moderate High  Highest Description
situation during the (%) (%) (%) (%) (%)
past two weeks
4 You are satisfied with 2 2 32 31 16 Moderate
what you have done (2.41) (2.41) (38.55) (37.35)  (19.28)
each day.
5 You need to get 34 30 12 5 2 Lowest
medical care in order to  (40.97)  (36.14) (14.46) (6.02) (2.41)
work or live.
6 You are as satisfied with 0 13 39 25 6 Moderate
your learning ability as (0.00) (15.66) (46.99) (30.12) (7.23)
before.
7 You can go anywhere 0 2 7 22 52 Highest
by yourself. (0.00) (241) (8.43) (26.51)  (62.65)
Mental Health (Mind)
8 You are satisfied with 1 2 25 36 19 High
your life in terms of (1.21) (2.41) (30.12) (43.37)  (22.89)
calm, happiness, and
hope.
9 You concentrate on 1 4 a7 24 7 Moderate
studying and working. (1.21) (4.82) (56.62) (28.92) (8.43)
10 You are satisfied with 1 3 25 27 27 Highest
yourself. (1.21) (3.61) (30.12) (32.53)  (32.53)
11 You accept your 1 3 22 32 25 High
appearance. (1.21) (3.61) (26.51) (38.55)  (30.12)
12 You have a bad feeling 9 40 18 13 3 Low
such as loneliness, (10.84)  (48.19) (21.70) (15.66) (3.61)
sadness, dismalness,
and despair.
13 You feel that your life is 2 3 11 28 39 Highest
meaningful. (2.41) (3.61) (13.25) (33.73)  (47.00)
Social relationships
14 You are satisfied with 1 6 23 34 19 High
befriending or getting (1.21) (7.23) (27.70) (40.97)  (22.89)
along with others.
15 You are satisfied with 1 3 8 32 39 Highest
the help of a friend. (1.21) (3.61) (9.64) (38.55)  (46.99)
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Table 2. (Continue)

Feeling level

Item Feeling towards Lowest Low Moderate High  Highest Description
situation during the (%) (%) (%) (%) (%)
past two weeks
16  You are satisfied with 4 a4 35 21 19 Moderate

your sexual life. (sexual (4.82) (4.82) (42.17) (25.30)  (22.89)
feelings and how to
deal with them)

Environment

17 You feel like your life is 0 1 33 35 14 High
safe each day. (0.00) (1.21) (39.75) (42.17)  (16.87)

18  You are satisfied with 1 5 20 27 30 Highest
the condition of the (1.21) (6.02) (24.10) (32.53)  (36.14)
house where you live.

19 You have enough 3 16 40 18 6 Moderate
money to spend as (3.61) (19.27) (48.19) (21.70) (7.23)
needed.

20 You are satisfied that 0 5 34 37 7 High
you can go to public (0.00) (6.02) (40.97) (44.58) (8.43)
health services as
needed.

21 You perceive news and 0 6 39 29 9 Moderate
information as needed (0.00) (7.23) (46.99) (34.94)  (10.84)
in daily life.

22 You have the 3 9 a4 23 a4 Moderate
opportunity to relax (3.61)  (10.84) (53.01) (21.712)  (4.82)
and unwind.

23 The environment is 0 6 20 40 17 High
good for your health. (0.00) (7.23) (24.10) (48.19)  (20.48)

24 You are satisfied with 0 4 39 29 11 Moderate
your journey. (0.00) (4.82) (46.99) (34.94)  (13.25)

Overall health and wellbeing

25  You are satisfied with 3 8 31 31 10 High
your health. (3.61) (9.64) (37.35) (37.35)  (12.05)

26 What level of quality of 0 4 32 31 16 Moderate
life do you think you (0.00) (4.82) (38.55) (37.35)  (19.28)

have?
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According to Table 2, the respondents had the highest level of physical health.
That meant they were able to ¢o anywhere as needed and had no need to be
hospitalized. The following were found at a moderate level: leaving ability, sleeping or
relaxation, satisfaction with daily life activities, and body pain, respectively. Regarding
mental health, the respondents had the highest level of self-satisfaction and a
meaningful life. Learning/working level concentration was found at a moderate level,
but loneliness, worry, sadness, and despair were found at a low level. For social
relationships, the respondents were most satisfied with help from friends, while sexual
feelings were found at a moderate level. In terms of the environment, the respondents
were most satisfied with their houses. These following factors were found at a
moderate level: relaxation (stress relief), having the necessary expenses, and journey
ability, respectively. It was also found that the respondents were satisfied with their
health at a moderate level, but their quality of life was at a moderate level.

Table 3: Data on the determination of relationships between factors and the level of

quality of life of the respondents (n = 83)

Level of quality of life components (%)

Physical health Mental health Social Environment Overall quality of
Factor relationships life
Not good Good Not good Good Not Good Not Good Not Good
(7-26 (27-35 (6-22 (23-30 good (12-15 good (30- good (96-130
score) score) score) score) (3-11 score) (8-29 40 (26-95 score)
score) score)  score) score)
Body Mass Index
Underweight 12 8 7 13 6 14 13 7 8 12
(less than 18.5 (60.00) (40.00) (35.00) (65.00) (30.00) (70.00)  (65.00) (35.00)  (40.00) (60.00)
kg./m?)
20 persons
Normal range 23 15 16 22 22 16 23 15 21 17
(18.5-22.9 kg./m?) (60.53) (39.47) (42.11) (57.89) (57.89) (42.11)  (60.53) (39.47)  (55.26) (44.74)
38 persons
Obese class | 2 5 3 4 3 4 5 2 4 3
(23.0-24.9 kg./m?) (28.57) (71.43) (42.86) (57.14) (42.86) (57.14)  (71.43) (28.57)  (57.14) (42.86)
7 persons
Obese class Il 5 5 4 6 5 5 6 4 6 4
(25.0-29.9 kg./m?) (50.00) (50.00) (40.00) (60.00) (50.00) (50.00)  (60.00) (40.00)  (60.00) (40.00)
10 persons
Obese class Il 4 4 3 5 1 7 3 5 2 6
(more than 30.0 (50.00) (50.00) (37.50) (62.50) (12.50) (87.50)  (37.50) (62.50)  (25.00) (75.00)
ke./m?)
8 persons

v
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Table 3: (Continue)

Level of quality of life components (%)

Physical health Mental health Social Environment Overall quality of
Factor relationships life
Not good  Good Not good  Good Not Good Not Good Not Good
(7-26 (27-35 (6-22 (23-30  good (12-15 good (30- good (96-130
score) score) score) score)  (3-11 score) (8-29 40 (26-95 score)
score) score)  score) score)
Fisher’s Exact 2.941 0.256 8.248 2.101 3.002
Test
Exact Sig 0.417 0.986 0.041% 0.567 0.409

*p-value < 0.05

According to Table 3, it was found that there was a statistically significant
relationship between the body mass index factor with the components on social
relationships (p<0.05). This conformed to the hypothesis as set. However, there was no
relationship between the level of quality of life of the respondents with the following
factors including: sex, learning outcome, domicile, current residence, marital status of
guardians, main occupation of guardians, and their average monthly income. Therefore,

the results of this study rejected the hypothesis as set.

Discussions

The measurement of quality of life was based on satisfaction or perception of an
individual. The team of researcher employ the quality-of-life indicators of Thai version
of the World Health Organization for this study. The sample group consisted of 83 Public
Health students of the Faculty of Science, Buriram Rajabhat University. It was found that
the female students had body mass index below standard (less than 18.5 kg./m?) and
their learning achievement was fair (G.P.A.=2.50-2.99). Most of the students stayed in the
private dormitory outside the campus. Most of their guardians were farmers and married
with an average monthly income of 8,001 baht and above. Most of the students had
good quality of life comparison with those in the same group. Based on its details, the
components on mind and social relationships were found at a high level (Good). This
conformed to a study of Junaidi Budi Prihanto, et al. (2021) which found that Surabaya
University students (Indonesia) had a high level of quality of life on the basis of mental
and social aspects. However they had a low level in terms of physical health and

environment. This also conformed to a study of Wittayawongsaruji (2007) which found
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that the students were dissatisfied with the university dormitory in terms of management
and privacy. Although the government had easing measures disease control but relaxation,
having money to spend as needed, information perception and transportation were found at a
moderate level, respectively. Aside from the Corona virus 2019 pandemic, there was a war
situation between Russian and Ukraine which it had impacts on Thailand. The rising price of oil
had caused even more declines in household incomes at the former income level. This study
had impacts on travelling for relaxation, daily expenses, and transportation.

In addition, restricting access to necessary information and receiving fake information
resulted in misunderstanding. With regards to the component or physical health of the student, it
was found at a low level even though they had received at least three doses of the prophylactics
vaccine. Their health was not good in terms of the followings: leaming ability, not enough sleeping,
and ability to use daily life. Limitations that prevent students from developing their physical
potential, such as concerns about exercising in sport fields and parks, as well as being
restricted in activities, prevent them from developing their potential. However, mind and
social relationships were found at a high level because the students understood and
accepted their own work. Besides, it was found that the students were warried and sad
about learning concentration and various daily life practices. For social relationships they
were satisfied with help from friends but worried about proper sexual orientation.

According to factors having a relationship with quality of life, it was found that only body
mass index had a statistically significant relationship with social relationship (p<0.05). This
conformed to a study of Naim Nur, Ahmet Kibik, Esma Kilic, and Haldun Sumer (2017) and Junaidi
Budi Prihanto etal. (2021) which found that body mass index had a relationship with the mental
health and social relationships components (particularly on those having underweight)

This study showed that the students having body mass index below the standard
(less than 18.5 kg./m?) and above the standard (more than 30 kg./m?) had the mental
component better than those having other body mass index. This conformed to the
mental question item which found that the students were satisfied with help from
friends at a highest level and followed by making friends on getting along with others
(High level). This denoted that the students having little body weight (Thin) and those
having much weight receive good care and attention from society. The following did not
have relationships with the level of quality of life of the students; sex, grade point

average, domicile, current residence, and personal data of their guardians. This
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conformed to a study of Mohd Rizal Abdul Manaf et al. (2021) which found that only
age had a relationship with all components effecting quality of life of university staff in
Malaysia.

According to results of the study as a whole, the students had a high level of
quality of life. This might be because the quality of life level of health profession
students in Thailand understood and accepted the current situations mainly under the
measures of the government section. The clear measures based on that of the World
Health Organization included wearing mask, vaccination and providing services to key
groups such as group with underlying disease. At present, it is found that the number of
vaccinations worldwide up to July,2020 is 12,314,269,121 or an average of 11,099,125
injections per day (Trueid, 2022). Besides there is integration with key ministries such as
Ministry of Higher Education, Science, Research and Innovation having strict measures on
teaching and learning facilitation. This include : selection of important activities for
students to join under activity holding measures to prevent disease pandemic;
community leader participation in the disease prevention and control; village health
volunteers are strong in performing their duties; and individual measures by self-
screening for infection.

Although the overall of the study showed that the students had a high level of
quality of life during the Corona virus 2019 pandemic but now there is an incidence of
disease-monkey pox in Europe and found in Thailand on 5" August,2022. (3 patients)
(Thaipbs, 2022). This had impacts on the quality of life level of students and people.
Hence, concerned international agencies such as World Health Organization and the
United Nations needed to accelerate the processing of information rapidly. This included
research and development of good innovation and safe for life for a better quality of
life of the world community. In Thailand, the government played vital roles to create
stability in economy, society and environment for sustainable happiness and prosperity
of people. This was under the vision of the 20-year National Strategic Framework -
“Thailand is stable, prosperous and sustainable” (Thaigov, 2006). It aimed to make
Thailand be developed country according to the principles of sufficiency economy that

are adapted accordingly.
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Conclusions

During the period of Corona virus 2019 pandemic in Thailand, as a whole, it was
found that about one-half of the Public Health students of the Faculty of Science had
a high level of quality of life. Their mental health and social relationship components
were found at a high level but physical health and environment were found at a low
level (60.24% and 55.42%, respectively). Their body mass index was found to have a

statistically significant relationship with the social relationship components (p<0.05).
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AdAgy: Waaflsuaiunen, nswnsdsaleds, waanaeld, aseauguInsEULe
ABSTRACT

The objectives of this study were to culture orchid seeds in culture media with
different sucrose levels and to study the effects of BA and NAA on plant regeneration
of Coelogyne viscosa Rchb.f. seedlings. Orchid seeds were inoculated onto Murashige
and Skoog (MS) and 1/2MS media with three different sucrose levels (15, 20, and 30 g/L)
for 8 and 12 weeks. After that, the seedlings were cultured on 1/2MS medium with 20
g/L sucrose supplemented with different concentrations of BA (0, 1, 2, and 4 mg/L) and
NAA (0, 0.5, and 1 mg/L) for 9 weeks. All experiments were conducted under standard
conditions: a 16-hour photoperiod with cool white light (3,000 x) at 25 + 2°C. A
completely randomized design (CRD) was used. The results showed that orchid seeds
successfully germinated on 1/2MS medium with 20 g/L sucrose, with a protocorm score
of 4.80 + 0.42. Additionally, 1/2MS medium with 20 g/L sucrose supplemented with BA
2 mg/L and NAA 0.5 mg/L showed the highest plant regeneration after 9 weeks of
culture, with a significant difference (P < 0.05). Therefore, Coelogyne viscosa Rchb.f.

seed culture is a promising method for orchid conservation and biodiversity.

Keywords: Coelogyne viscosa Rchb.f., Tissue culture, Orchid seed, Plant Growth
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fuaremenduluslnresimenndnid safeuaunenifian InsuansAnzuuLgqasus
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(%

o ¢ al & A i | | AU o W aad Y] A o v Y]
U 8 VNu‘lllllﬂ'JqllLLWﬂm’]\TE]‘EJ’NlIuEJaW QJ]ﬂuVﬂQﬁﬂ@W]i% UANULYDUUIDYAL 95 ﬂ‘U%W]i
DINNTDUY

o a ¢ 2 & a v o
A135197 2 nsinluslnaesuvesudnauiiguaunenUueIMIsLALSEA UL IMaYlasa
Arnstudlamiziasadunan 8 way 12 &Uae

gns thaaglasa A1AzUUNYRINTSIAAlUsTaRasU* £ SD
9113 (nSusiading) 8 dumii 12 et
15 3.80+1.36™ 4.60+1.26"™
MS 20 4.30+1.57 4.50+1.58
30 4.60+0.52 5.00+0.00
15 4.20+1.55 4.50+1.58
1/2MS 20 4.80+0.42 5.00+0.00
30 4.30+£1.57 5.00+0.00

*ARde+SD Tngazuuuinveansiialusinnesuminfu 5 asuuu
ns : not significant vxeds Ynansenslureduiliiiniuunnssegsdiduddymeain seauanueiuiosay
95 1me A8 Duncan’s Multiple Range Test (DMRT)

Anwinavas BA uaz NAA semswanduseuluiiudundaeliitauysal

wngidssfugoundaeliideafivuaunenuuoimagns 1/2Ms iisninaglasa 20
NSUADANTUALIANAITAIVANNITLATLAULA BA AN 0, 1, 2 Uay 4 dadnSusedng
Saufu NAA Padiadi 0, 05 way 1 fiadndaredns suviaviug 12 ans Wwan 9 dUanii laeT
ANugadiu fudiugenuazusIuILTIN NUTIe SRS 1/2MS Tifin BA Anudiudy 2
fladnSusioans SaufuLin NAA amdudu 0.5 fadn3usedns anunsawamnduduiianysal
I¢ffian Tnsuananugaduwiidy 1.71+0.40 wufwns Tnedianuuandnegeidoddyiu
3@t Tisziuenudetufesay 95 ﬁuqmmmﬁﬁu 5 TMUIULOAYINAU 3.46+0.77 vonlae
finnuunnensegaituddyiumeadn fssduanudediuiosay 95 ﬁ’uqmmmﬁﬁ'u NIGE
anunsadniisnld 0.23+0.43 310 tngliifianuuanesegedited fyfunnsadffseduany
\Fostudesaz 95 fugnsemns 1/2MS 7iin BA anadiudu 4 fiadn3usedns saufuiiy NAA
Pdiudu 1 fadnsusiedns fannsadniliiAnsnlfgeiian 0.43£0.50 510 (N5197l 3 uaz
nMuysgnau 3)
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Faduemsgas 1/2MS ALiu BA aruidudu 2 dadnsusedng saufuiin NAA
Anudiudu 0.5 dadnfusiedns awnsamunduduiiauysaildfian Tnsuansannugedu
WY 1.71£0.40 WWUAWNAT I1UIULDAWINAY 3.46+0.77 van FnU1snla 0.23+0.43 1N
Tnglifianuunnsnsegrefidodfytunsadafszauanudetuesas 95 fugnsomsi
anansadnihliAnsnlegsiian

H o & ¢ < A a
U1ena | nsnaudulusinnasuvauuantdaaigudiunan
CUIZHE] 15 NSURDANS 20 NSURDANT 30 NSUADANT
dUnavin 8
MS
1/2MS
MS
1/2MS

awusznau 2 maialuslapesuvesudndeafiouaunenuugnsomng MS was 1/2MS
MannaglasaseAuTisnaiu (15, 20 uag 30 niusiedns) 1Wuan 8 uay
12 dUan
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A15199 3 HaVB4 BA waz NAA san1swalulsusaulUidudundleldid safisuaiunoni
auysaluwesiivasauaNM s yAulasiy Wuan 9 dUani

BA NAA

W Gadntude  Giadndusie m:uglw’fu* smaow I
91U 205) 2019) (LIURALNAT)ESD Ban*+SD 5IN*£SD
1 0 0 0.73+0.58° 1.3320.87%  0.13+0.34°
2 0 0.5 0.06+0.19" 1.13+0.43°  0.00+0.00°
3 0 1 0.08+0.32" 1.16£0.46°  0.00+0.00°
i 1 0 1.02+0.60° 2.00+1.39°  0.20+0.40%°
5 1 0.5 1.42+0.41°  293+1.57°  0.43+1.16°
6 1 1 1.58+0.40"  2.97+1.24*  0.30+0.46
7 2 0 1.20£0.26°  270+0.95°  0.16+0.37%"
8 2 0.5 1.7120.40° 3.46+0.77°  0.23+0.43%
9 2 1 1.38+0.60" 2.80+1.34°  0.26+0.44°°
10 i 0 0.98+0.46" 1.43£0.93°  0.23+0.43
11 q 0.5 1.19+0.68°  1.60+1.30“  0.23+0.43
12 i 1 1.21+0.78 1.20+0.80°  0.43+0.50°

*Auadvanaussunalglisiuag 10 91 9 e 3 Auseu +SD
Aadefdmonwsinuasiululnagaeduilinnuuanasiusg1wdidedAgmieand WetSeuliisunieis Duncan’s
Multiple Range Test AiszRuaITaiuSoDay 95

NIFIneeanswasinalulad wninendeswdgysud U0 7 aduil 1
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NAA BA (¥adnusadng)

(fladinSusieding) 0 1 2 4

0.5 & 4 W &/ A\S =

\ LV , | l
Vo W 'y,

mwusznau 3 nsmunduseuldiduiundrelifauysaluuansemns MAu BA uaz NAA
ANULTUNTEFULANAAY Wamnzidsadunan 9 dUa

aAUs18NaNISIYY

msiidinveandnnalglilnensiaaeunisdeuindveseuuslonigans TTC (Triphenyl
tetrazolium chloride) winfiasysalazusznoudieonuilefidindfndunmdsannaaey
fheans TTC Faduisnsmaduedifianunsousaduanuiidinvesndelildnelunasng
demnwadmelundaifidininsruiumamelaveawadiiniu Wunszuiumsniedunii
fiouluiflalns3iua (Dehydrogenase) Wnuiendas ﬁﬂﬁﬁﬂWsﬂamﬂéaaa%alaimwu%a
asiindfAseriandudvaisazats TIC Miduarslalidd wWasuduans 1,35
triphenylformazan (TPF) fiflduns Tnewwdadifiuuslodunsdnbuudadisafiddn (viable
seed) (M50t nInduLaTAMY, 2562: 141-150)

mﬂmimwL?ﬁysmmﬁm?ﬁvaaLﬁaummaﬂuummiqm MS uag 1/2MS ViLamfwmasgima
Aanududusnaty 3 sedu (15, 20 wag 30 nfuseans) Wunan 8 uas 12 &AW nanside
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WUdﬂﬂﬂi@ﬂLﬂﬂUﬂ@ﬂ@%MﬂﬂmiwaLgequuQWMWinﬂqmiMﬁﬂaﬂmLmﬂﬁmaﬂwﬁﬁaﬁwﬁm
ynaadn fseduarndediuienay 95 uisiignsowns 1/2vs Adminaylasafimmududy
20 nfusiedns annsednthliAametandulusianesuldffian wuiweniAntuidnuay
Uanouvian 1397 uagiididen Arazuuugeaadl 8 dUn1vi Ao 4.80+0.42 AnAzlagaeTl 12
FueniA e 5.00£0.00 denRd Barty Takano et al (1990) A nwwavesylasaremsiiiluslarosuves
Cymdidium Mini Drean ‘Golden Color’ wuianaduduinzauasogluszduiinii 30
N3UAOANT (§1991NANTISUALINTNGA Urienag, 2558: 109-118)
fugoundeliidoafivuauaeniumzidsniemizideuuesgns 1/2MS tama
20 n3usiedng MAu BA Anududu 2 fadniusiodns $amfu NAA mnududu 0.5 Tadniusie
dns anunseaududuiiauysalldd osnuansaugaasduiusenldgeiign St
U519 dnwazvosiu lu 510 wagdduifider Sarwauysainitemsgnsdy 9 wail
fnmsfnuindeliviinduiildarsmununisadyivln BA way NAA Wufdasaiing alus
uardes alluae (2557: 84-92) TdAnwInawes BA uay NAA somsiadauivlaesiunddes
Adluanmuaonide WUIgAseISTIAN BA Aandudu 1 fadn3uredns 3aufu NAA a2
iy 0.5 fiadnfusledns duavilisiuiusn s1uly Suaumie wazdmidngean Snia
205N Uians uazauy (2558: 71-75) Anwinaves BA uay NAA sen1siaseyiiulauagnis
Wavesluslnnesundqelillosise (Rhynchostylis retusa (L) Blume) Wudﬂaﬂmiqmﬁ@u
NAA 1 fadinfusiodng uazgasiiiy BA 1 fadndusedns anunsadniliiAslusinnesugegn
2.80 TUslamosu uenaniemnsgnsfiviiu BA avudiudu 0.5 fiadnusiodns dninluslaeesu
iingengsan 3.40 vaasialuslanesy uazyinliiAnduiusinasde 4.00 Tinseluslnresy
Frfunnuduturesasaugumnasgivindednadonsiauiluiduduiiauysaives
TusTanesy Snvaseruainanids uasdunidnnvuasdnsnsd uvaves (2558: 109-118)
namimamzidsiudandaslilutausn mafmundiusesvedlusinaefutuienldans
auaunssyngulelalativegraies vislelalafiuaududugesiuivesnguaiududy
difleiudiuiugen uidumizdeduemsiiuaseruqunsiasyiulanguoonduois
Feowdeiidadusswindlalvladudeoendulussiugstu asimunsnldfidy

} 724 dl' o a o v
JarduauuziNattnanisIveluly
miaaﬂ%aamﬁmﬂé’aaiﬁmﬂmsl,wwLﬁmLﬁa@aﬁﬁuagﬁ’uqmmmumzﬂ%mmﬂwma

nsldgnsomsiaainnsAnuluaseil enalinasdeUsunaimaiiminzaudenisenves
wannaagldl
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ARRNISHUTZAA

ANEKIBVRVRUNTEAM AT.95TY WNtey mthaungnumansiiusung fualan
Tumszswiduasdmind a arungnumanstiusund fivalan lunszsvs lunis
atfuayudeyandelifuailnndell veveunmanzagmans uinerdesuigensang 7
atuayuyuITy YaT0UAMANSUTEAIUIIUY ON.A5.-UNINIFEI1VANQNITANG waTnangns
Finen angingmaniuazinelulad uninedesvdgensind faduayu gunsal iniesdle
LazanuiiiAde

LaNEN331989

INNT MANDIAT, 5981 WIUNA UazasTy Shuga. (2560). MIveteRuGLazNITAUINYIRLG
n&wlifiBesnuanunssiindn Ineweadawdaiiion. SDU Research Journal, 10(3),
187-201.

9%y 1ntien, undu Bunga, uazin3edlng Buvhun. (2562). sredenssalilugaungnumans
Trusundr velan Tuwsyroas. fwalan: v i wiuds $1i0.

m3nd nsndu AnSalng qunsndunt uazUan uiagua. (2562). waveslalagusonisiiia
Uszans amnissenvedinsinaeiundaeliid saiieudu (Coelogyne brunnea Lindl.
(Orchidaceae). unuinws, 47(1), 141-150.

Fn51ms ufaans, qsiveg Bowd1ens, uazniaayd Aunwe. (2558). Wa BA LAy NAA 6903
wigAulanaznisimuivedlusianesunaseliilosisa (Rhynchostylis retusa (L.)
Blume) luanndasaid e [{oyadidnnsedndl. n1sUsrguioinisseaveId
UMY TIVAINYTY T, T1-T5.

U3uann (g ¥n) wReshtu, aungy yiResisiu, @l aade, widnd yaie, suduv Ine
o9 wazuin Aneg. (2542). arsunsulnedmsuenizu lnensesguseasaly
wszUmaNfanszineg atuieiumsiious @udl 13, ngamm: Tasamsansiynsy
Ingdmsuiensu Inenszsglszasdlunszsuimaunanszidnegin.

ANTIS uasiumsTsiens uasdnaned uimies. (2558). Maneisdnidesenszans (Dendrobium
delacourii Guillaumin) Tuamwﬂaam%a. SDU Research Joumal, 8(1), 109-118.

ql051 gUus1 wagdes alusnv. (2557). navad BA way NAA siansiasqyiulnuadvasiundn
WBeshdluanwaenite. 275153 meImIan Uz, 19(2), 84-92.
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29979 A, (2561).na 28/l ludioalve. @udann https/Aww.technologychaoban.cormn/
bullet-news-today/article_85112.

013n% dufad uagdmun A¥aius. (2549). msAushwinaaeliiihas (Doritis pulcherrima
Lindl) lunaeansass lngnisinusnwimanuasisveaonisiosguauls (51891013
). @VA: WININYIRBEAIVAIUATUNS,

Takano, T., Oyamada, T., & Hira, J. (1990). Improvement in nutrient composition of
culture medium for growth and multiplication of PLB in Cymbidium. Proc. of
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