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BI_TH_02 HydroFloat: ’i%“U‘UL‘W’]%‘LJQﬂ?]‘ﬂLL‘U‘UI‘VTL]?"J&JﬁUg’]uLW’wUQﬂLLUuaaﬂﬁ’l 42
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BI_ TH 08 nsAnvmavesualsiuesddLATgidentsinaaduresdluuaiaen 48
kAg (Xiphophorus hellerii)

BI_TH 09 Anwdsvansamuesansatanenuaniwasluazaiiediudaton 49
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BI_ TH 10 nsfinwinisendululaswatafnvesudululefauannmawuaiiie 50
Acetobacter xylinum

BI TH 11 nsfnwUiinaansiueyyadastluluiniuneemisildunisiasy 51
winfifeudamnlusezSuduveinsnaios
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uiTed fingUszasdifl endauagiauiutanssuandaunad arunsogesaasls
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symARuluiidaaseild wuil 1iausingansal Surface Plasmon Resonance (SPR) 7i%23A27
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ArdAey: ounARulY, JaqUaung, Wulowaglaa
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ownsdnd uvalu 3 umeundn (1) msdnwiladanmnnden wuiannedidfiaade Anududy
d13aza18 Hoagland 50%, pH 6.0, Qmmﬁ 25 °C, ANUINLES 150 pmol m%s ! uazszuzanlasy
uaa 16 9alua (2) mafaungIumnzUgn nuitlassaiiesnivasnsduag 0.6 cm LavTzEYW1g
sEWinedu 0.2 cm wzaLTige FsanmamuILLY dualunsveneus uazansiadeulalasivl

faa (%
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1%
a LYY o
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wzdgn wudssuuiiannfindwuudadu Tnell Doubling Time 1.47 + 0.01 Fu wag RGR 0.471 +
0.003 g-g-day ! (+87.65%) fiusunaulushiu aslulawnse waglusiu 1windu 0.464 + 0.014 (+62.81%),
0.179 + 0.010 (-38.49%) wag 0.073 + 0.003 (+92.11%) g/g DW a1ua1au I9a1u1salilun1suan

amsdmsuMsUadailaegnafiusednsamn

AdReY: Lemna aequinoctialis, ansdaulalasluin, szuuimzgn, 1vnsdad, nalulagnisinuns
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TsuSguTnermansgwnsaisIvIne e, suaadn, enneain, 1miayisue 31150, Uszmalne
vz IaImae unIveraenvigauasiverd, divealudes, euneilesguasiverid, guasivsiid 34000, Uszvalne

*Email: 467pannitaleenurat@pcshsbr.ac.th
UNANED

Y ¢ d'

lassuidingussasaiveinuinasUsediuUseaninmvewinsualvegumgiinayans

o a 6

anngdueadnniunglunsdududes Iagadnurduniungaieddnisndudlgleun Tiasies

paAUsgnounmInAln1umAala GC-MS wazNA@dUAINNLTUTUA 1gAT 111508 UE Y 851
Saccharomyces cerevisiae #2835 Disk Diffusion deuthansanauiauidudisuiaalideamngl

wazUsiluaudaniamenin il Laganuvianuguunil nansanwinuitasataniungianse

a a

Jueailussrusenaundniesay 78.17 wavansanafinuidudu 250 pg/mL Tidssansainlunis

% [
v Y A

fudateslanian lnuidaion1593v0031 0.03516 mm wagliusiududuias 7.68 mm

29NINYAMIVANUIN WAzYAAIUANAY d1mTUMITURES WuansAludy 1.5% w/w dnuaudi

[V 7]
a a v v A

winzauiian eala linnegnew fen pH 6.758 + 0.007 uagiiinyUseansninnsdududes lag

TAUSEUEY 8.07 mm g9nI1YAAILANUIN waznrIuANAUNeNIINT Weguugiiiinain 5 1Ju

o a £ =]

15°C ﬁ?ﬁﬂﬂi%ﬂ%ﬁﬂ’ﬂﬂ%ﬂﬂLﬁlﬂm’m 1.420 x 10-3 Ju 2.942 x 10-3 Pas wansauUAduaalasie

gaumiiniedainisiimisuazaivnunsUanUasyanseengnsbregadatiies Jalidneninlunis

Wadundasundrudesdmsuldnieusnlusuian

Addiny: alaeanugll, a1sainniung, yiues, Ussdvsnmdudude, mnumile
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genanaAnYInmNENdiureNsEIEIINBULILELINEEUSWIBIT Penicillium citrinum

fiuam adpoua’, nuans Auus' way Lugaws watiesy '

TsuSeuInermansgwnsusivine1ds anys, drvaiells, ennelpnalsy, Jminanys 15120, Uszmalne
*E-mail: 05474@pcshsl.ac.th

UNANEYD

1A5IUAN1A1ENITUTLANNAB DS 09INA1AANTIN NN ANUITUNONTLINE N ULYE
Wingugauaasn Penicillium citrinum wWieeanLiasa Penicillium citrinum @1u150@519815 N TR LU

a | ° Yo o = Ao s & = Y] | d'
‘1/1amaﬂizwumami‘vmﬂ’m%aﬂim NAANI1AIUINUTLAIALN B 1) ANHWIDAIIEIUN LUU T AU

Y 9

[
=

youdananadin PLA (Polylactic acid) dsunsdusuganatafin@inin uay 2) Anwiussdnsamn
vosgenarafindanmuantsfunenseive neutwslunisdud wdes Penicillium citrinum
Tnsutsnmaaesfu 5 dunou fil 1) Anvdnsdruvoadananadin PLA fivnzaudonistugy
QananaRnanIw 2) wisuuiuwanaindanaisiuneussmeanouweiinndudusesas 0.1
0.2uway 0.33)Madaun138’ud w8 831 Penicillium citrinum #2875 5 Paper disc diffusion
IngwSguisuiuyanluay 4) naaeuandmdanignin (Anunuikagn1saiuniunisien)
wazauURTINavaHUNAARNTINN (NFFIUNIULTIAG) Uag 5) mi‘*‘ﬁyugﬂl,t,siuwmaﬁﬂ%amw
Jugananafn@anmwanisfinenuda Ethyl lactate anunsaldidudinasarsvsudanarafin PLA
¢fuagnaiin Triacetin Saeifuaudanguromanain shldmnzaudenistusdugananadin
T wuwanafindinmaaniiuneussmeaneurefienududuios ay 0.3 TWseAnsam
Tunsdudadas Penicillium citrinum geiian tnefuinngudadesnads 105 0.4 fadiuns
uanaInd uduwarafndrnmanunsatiestunisduriuresin warfudminldgean 2 Alansu

TngliliAanisdnan Fsaunsathludugdidugemanafindnindmsuussgemsie

AEAgY: WanaRnTInm, Induanfinueda (PLA), unliuvenssmeainauws, Penicillium citrinum
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ASIATITHNGANTTURBUAUDIARF IS MAEARALaZN15EF1UUUINaBIN N

d' n' a a L [ t:l' I3
LW@LWQJ‘LJigﬂﬂﬁﬂqWﬂ‘Uﬂﬂﬂqﬂi‘UﬂqiﬂﬁUﬂ]&lLLﬂJa\‘iW'ﬂquiu‘Uﬂfﬁzﬂq
duadu asun’, Wldns Anjases uay unes Adenes

P lsuSeuanenmanspnnsas1ving 1ay Unusiid, shvaveldy, euneaimvguuni, Simiauyusid 12140, Uszialne

*E-mail: suraboteandaman@gmail.com

W89 (Drosophila melanogaster) LﬁULLmaQﬁG}E’ioWﬂ’]iijLﬁ%W’Wi%ﬂ’]L‘?}Iaﬁﬁ’l Feylunisuun
N3z dewasioguoundiovedlsaSou ataRnmdnd uazUssansamnisnanly esanyaunuaziey
pnsdosonsuinuaznninasssmeiifsgauuasioswaiios vusdinsldanafiiifnuas
o1anelmiAnasmnAne nansznuReAaIndon uazauAswodaiirsusie TnssnuiTealsiaunfy
fanuuuvatedd Tnsendeanudladenaladiunissuiuasnginssuvesuuami il el
UsgAvBamm anudumny wazanudsBulumsmunuuuas MsAnwiuannnsusznd wuudiaes
N15fuInmdeaunesy neSeuiguainisagvounasesianiuanulivessadSunadluniam

<

WUAIAY WBUNLUBNWUUE a73Ra18 AZANNAILTNALAEANNAINEBAAARINUNALNNITUBILAL

v A

WiouAnwINaYeIzUIIe YU N wardasmnauainansssmeiieadestunisudn ewaufusng
nszfun1snouauDImatsUszamduda iy UseAnsameastudnldsunismaaeuridluanin
AIUALLATNIAAUIY ToelduNUNINARBUUUASUR WAL L DanDAR HANITNABBINUTT Ausngy
29nay Mt 200 MIEuRng Suasuaadmanay ansadniuuiasld 641.67 « 27.15 dsie
fu gandnfudnitaly 3.74 win waedidndau D. melanogaster Yopay 44.2 nan 3N Wiudn
ﬂﬁyjimmi%ﬁ%mﬂizmwé’uﬁaﬁumiaaﬂLLUUL%qmaﬂﬁwmmmﬁwuﬁuﬁﬂﬂwﬂﬁtﬂum%mﬁa

AIUANLIAILUULINEY ann1sldansiall anduyy wazatuayunsIansIueg ey

Adndry: LAY, NERNITUMDUAUDINDAUI VAR, LUUTIABINTIN, UNNTEN
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ANSANYINAVDILALSNUBLAFILATIZUABNISENNAINULTUVDIE luUaNdDALAY

(Xiphophorus hellerii)

1

35490 NaANs !, sAN S1vRYinG’ LAy D1UUY Nessen*

TsaSeuine)maniynInTusI1vIne1as vays, dvanuesyin, ounetuds, ¥minvays 20170, Ussinalney
*E-mail: 6706386@pccchon.ac.th

UNANED

Tnssui asnsfnwnavesunlsfiuesdduaneidensifiumsduvesdluvarasnuns
(Xiphophorus hellerii) Singuszasdilofnyinaveanisiasuualsiuossdunszvivianig o luans
onsUaiitinadenunduvesdlulataonuns uaziilerUSeuifisussansnmuesgnson ey
uAlsiusidauanzinsazviademafiunnuduvesdlularaeauns nmanaassutsoonidu 6 ngu
laun nquauAN nautasuudLalsiudunsier nquaSulean uruiuduns1ey nquLasy
ueuvusuRiudaeTed nquasugfiuduased wagnguomsaniiowmatn ngldemsfiugiu
ansinfunazuansiiuemnzviaveaalsiiusssdansizsinfuadlugnse s snsmaassiu
Uanaonuaseny 1-2 1ieu 91uiusan 30 69 Wuszeriian 1iieu tnsliermsiuas 2 afs
Nan1TVAGRY WUl MalEsuuAlsiussdduaTglinasen sudsunasanudivesdlulanaonund
Tnong uit I suneanusuiiuduasesifiaanduns (a¥) geiiqa vaugd nqud leTuLud
uAlsfiudunseitazuaunmueuiiuduangiinarulunsifiudiandung (a¥) wazieadndes (b*)

U ) o L3

Indidssiu daunguildsugiiuduaseiduvunliuivanandvios (0% Wundndmsunguens
nssnaInlinanisiiudluseauUiunaralioisuiungunalsiueenduaseyd waznquAIuAy
fnsasunlasvesdiosiian wailinsiiuA1ANadng (L*) aeiige asuladn mswasuualsiiueen
duasziluommsanusaiuanuduvesdlularaenundld Ineaniziaanuyuiudunsisninli
UsgdnBnngenan sesmn tauA tuiualsiudunsien uaumusuindunsien wazgiiudauasis
= = a’lj o (% v ~ PN 1

Fanan13Anwlarunsairluussgndldlumswamie misyaiaisnuii sl i un mLazyaAINIg

iAsugiala

AaAgY: Uandenund, ualsfiueendainsiet, Autuuesd
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AnwuszanSamvesasanaeruaINnILazluastaiNegugaas1 Rhizopus spp.

o €

NILIR IsBATugAs, Annge dragla’, Ssenl anases’, nqwan wnwnadt ¢

o

TsaSeuanegrmanspwnsalsrinerde invsys a.vlngf 0.9¢97 2.un5y7

*E-mail: anyarat.daorueang@gmail.com

nadevemalivasmsiuienineandiesilslela (Rhizopus spp.) Dutlymddeyd
danansenudonunYBINaNdnkaz o lAnAE I BATYSAALTEIINWeTT  Zygomycetes
anusasgAulaldegmniueraisaUasiuuinn - Jagdunismivaudiosdinanndiniendy

answildunsendenvdmansenudeguslnauazdwindeunneiInindaadnyuseanganves

Y 9

s
a

asataveunnlulazisesasan (Azadirachta indica) 6'3@L“‘ﬁJmma'waqa’ﬁﬂizﬂau?\luaaﬂﬁﬁqwﬁ
et mlumstudades  wisuansatelnonsatndoeniueaiosay 90  ntusEIMEFIY
azmw’ham'%laqszmaqmapmﬂ (Rotary Vacuum Evaporator) Wagn3s3a3asiemyilenduniaai
vesansaringumadia Fourier Transform Infrared Spectroscopy (FTIR) w¥ausia3insngiusunaium
fu FadunildluasdrdnluasnidemafinUv-Vis Spectrophotometry Mntnhansarielunegey
qwééfmﬁaiw Rhizopus spp. 7875 Agar well diffusion ULOTMAENTD Potato Dextrose Agar
(PDA) Tne@nwnfianudiutu 25%, 50% uag 75% way Usziliulsganinmannuunadurugugna
Guaw%nmﬁuéy’qmm%maaLs?jyaﬁw nanisadeumstiudatesn anansafaly 8.04 + 1.46 9.62 +
0.84 uAz 10.48 + 0.96 WaT IMNAITARAAT 8.78 + 1.11 9.69 + 0.89 uay 10.13 + 0.72 MWW
mMsEnwittmneiiersouiisulssans e sansatanenuannlukas Asazalunssudadion

Rhizopus spp. waz Suludeyaiugiudmsunisimuansiisuriansssunidnaie

AdAey : @sanazLan, W31 Rhizopus spp., MIUdenaanisiiuiien
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asAnen1sandululasnanafnvasuaululeWduannmanuaiise Acetobacter xylinum

a 6 v a 1 a s dl a a s 1 & o \'L 1 dy v 1*
Yey1flwg uiUseiEsy’, 01sanal insudl’, Yaudm Aindane’, e1nsal Sule’ , ananua indeeuia
558 Ing 1mansgunsaisIvIne 1ae uasAsossusIY, SUauNem, eunaides, 1inunsaiossusiy 80330, Ussvalne
*E-mail: arbhorn@pccnst.ac.th

UNANEYD

nsAnwnisanidululaswarafnvssunululefauainiaawuaiise Acetobacter xylinum

[y

noUszasdiiofnwivszanianvendululefidulunsandululaswanadin wagimunduian

pmd)}

Fanmidufingdedwindeu lnsifuiegaiianuevinnlsuisudsgeanunasinoy
guIatroem 102 luaseu antduidndswianuasuuazadunidaisanslalasiauleseonles
douniirdieg il unIsnTeari1dadunid wdnwsululaswaiadin lneasiatu
lulpswanafinaneldndesqanssmivuulduaadsdou wuswululaswarainiads 27.1 syna
n1sfnwilsednSaanlunisandululasnatadnlaenisndawk ululaflduainuuaiise
Mnmawzidsuafiieluewnadsade Wunat 7 - 14 fu thandeiaeiindu udreuuiaie
PNBUANTOU FAlNLIIATUIN 3 x 3 MITURLRT Wethluwgwheiriouvdiiinma 130 seu
siowit \unen 1 Halus wenmnaesnuaunmindaalafindy wazsaululasnanafinanas
0ae 14.6 oynia Aadudosar 78.9 urululefiduainanuaiiiss Acetobacter xylinum

TunsfinwiesatlannsaimunduiantinmdwiunmsindahniilulaswarafinUuloula

o

Adaey: lulaswanadin, wiululetisy, Acetobacter xylinum, Jan@anm, msurdain

50




s.sma The 6" PCSHS Science Symposium 2026

SYNPOSIUM:

O/_F_;_.- .. o . . 3
k ﬂ } g “Driving the Future with Scientific Innovation”

nsAneUTinaasditueyyadassluludriuigeniimldsunisatunanii@es

AW LUTTLSUAUVBINITAIVID9

gl aend’, Ugunnsel egad’ way assana duuma

NsuseuIng1mansgnnsais1vInede ase, suaunsn, eunnesdes, 1minnia 92000, Ysainale
*E-mail: auttapon@pcshstre.ac.th

UNANED

[y

a Q’ljd
N13998U

o

noUszasAiiofnynaveInsiasuuun lidsudaundenisasauansinueyya
dasylulutniuieendig IngvinnsaanuansazatewunhdeudaimanialuluseasSuAUUDINITAY
viod Fuluszesiialinsazavasomisuasndsnuluszauas nsnaasswteeniu 6 YAy

a a

it I 0, 10, 50, 100, 150 waw 200 fadluans gansvnaesas 3 91 Anturiiludion
ApseiuTinamnsiuoyyadaseieIBanTie (DPPH) uasinsnsgandunasiaisesaiunlng
Iladiwes wansAnyimudn maasununi@eudamndmaneysunaasiueuyadaseluludniu
gomhsegsitddy Tnermmatudieyyadassivunlinistunussduarududurouaniidon
Fawnaufaseduivnzaniigniinnududu 100 fadluans ddviduatomiudaganiosas 68.77
SoiSsuiitsuiugamueuitliiesuundifoudamindlanedsfosas 58.43 agslsfin el
ANULTURIndFsdaIngandnseRuAIna1y Useansamnisinuenyadasyiluulilianas
Tnefinududu 200 fedluand Sewafomsiudanaaviedosar 61.14 MnuansvaaosasUldd
maasuundidoudamaluszduanududuiimnzasannsodaaiunsairsnsiueyyadassly
Tuduneemisld Feanusnhludszendldidumdumsiivauammalasunsuazamnm

990N UIaIma Y

AdAey: Driungensia, uunilileudame, asiueuyadase, sverasies, n1saanunisly
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ANSNAULHULTIASAAS NYILNAN18ADARNIUIINNANNAIWNFUNFITANNIINITUNIRTT WAL

asananniUdendegaaidudufimasTunisusiian pH dwsunisiisziamsfinavasuus

Usen1ennd nauved’, 4n1inn wndtos’, yusuns Inida’

TsaSguIngrmanspmnsus1vIne1ds aga, eune.sdesaga, Sminaga 9114, Uszmalne

*Email: pccst@pccest.ac.th.

UNANED

urafadaLdutyvngunmiinutes Fenvneliiiansdnauuazyilinssuiunisauuuma

ilugnnsunsndeunaziiumlginelunisinvimnlalasunisinnisedaiuviai ¢uideild

D

[y

¢ v (Y a d‘ v =2 v . .
TrgUszasAionmutiudaunarinlalasiaafinaunvaaauannainuiinnaly (Loligo duvauceli)

9

o DA wa v Y 1% & | & & A
wazansanniumeassd Jalnaandisunisdnay Wanuguay wasdiglunisitulilete Aoaan
wugnatamensaesdinaududy 0.5 lwans ludnsid 1:3 midnsieuSunns) wazinuSunn
#2975 Sirius Red Assay WUINAAMUINTINIAY 1.30 + 0.11 Tadnsuseladans a1sanninunig

svidinssalaeldioniuea 75% warUsziugnaniueyyadasenieis DPPH lagden ICsq Wiy

Ia

158.67 lalasnsusefiadans nan1snaaeunsudsinueadeanuin Anududuresaisannlugag 0.4
i1 1 fadnsusdefiaddng Yreiuanuainsatunsuisitvesdenldegsditedidey lalasaagn

a avy _a 13 o 1Y v s a o & o ‘:1' 9]
wigunwedhillaueanased (PVA) Mdeureienganiadlen waziiuarsaiadendnaiely
Jusus@en pH lnsusafiadiedndan pH WWusseglugisuszunn 8-10 Feueliaunsansiadu

ANULE U9UDINISAALT B LA A LA TZEZRSNAENSIUA SUR NaNISNAFRUNUI LN ULEIASIAaN

@ v A '3

UsgAnSnnlun1sawasuniIswieueaien (0.37 + 0.01) Anddudawnawasinfee warlnasfes

1% '

=

lalnsmeanaed (0.35 + 0.01) Bnnsdianuanunsalunisauiaiian wazaunsainwinuguyulag

q

seannildulatnuna asviouiannumaneanlunisnIuatan 1Tk Ind N vBLNaLAR

o o w

Ad1AgY: Loligo duvauceli, Sirius Red Assay, DPPH, FUSTAN pH
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[ < 3 (Y =) + 1
nsnadaUanddesanarsainanluatudenaudeyaln

wadszgnalddmiulanesmnlunviuly

BeND

1901 Yaywed', 538N s’ wag Ufna fndila

N5ueuIne1mansnInTasIvINe1ae Aunanes, suanuesuas, eunaides, 1vindumanys 62000, Ussinalne

*E-mail: pcshskp@sesapkpp.go.th

Unangs

'
a1

nsszunveaesmnidulymdfgyidimansenusenisuaaisniulu wdinansainain

a

luanuide (Chromolaena odorata) A¥dlgns lanesnin wAa1T88NNSLE DUANINULAYNYLE 1S

1%
=

Tas10157 denalvdeaniugiratsnss uidedledl

[y

s A o < !
noUIzasAanmuInAIUANNITUanUABYENS

+

Mnansaalusmudesiuiuloyaln Anvignsimngay ngAnssunisUanUdosanseangniuaysiy
9113 TusUsdiulsgAndanlunislavesnin WavanddesnIonnudeiudisnduas
arfuendiufiaiwaglaa wasedoudietuensin uarlalneru antuliemeginisuanddesans
#281A5 89 UV-Visible Spectrophotometer hagnadouUszdns ninlunvainnaniviaes
HANSANYINUIIERT arsadaluatuide : Jeyaln : wdafud1Uends : asvendufiawaglaa
fuenstn : lalawu snsndm 1:4: 131 1 3 WandAvessdavanUdesmnzauiign awisn
UanUdesansadn auideldegseiilesu 192 42lus wienvanudessinlulnsiauedasioiilos
uwazanmudemey vesluinainvesmnivdeifiesesas 1.01 Walisuiuyanuauiiiaiiy
Aevedenas 16.08 Bnvis fussAnBamganiinisléansataluauidelasnss nansidouansliiidiu
Tnudiamugunisantdesditaund uauisdaszezinainiseangnivesansada AuAuNIT
UanUaeesno1ms waziiinuszansamlunistesiumiumdemeainvesyin Saldnenimlunis

Wawndundaduitinmdmsunsinnsdngiie wavdualunisinunsognedady

AEn uzuu: Controlled-release granule, Chromolaena odorata extract, Leafy Crops

53




=

7~ “Driving the Future with Scientific Innovation”

1 i) The 6*PCSHS Science Symposium 2026
Y k-&

nsfnwUszansamlunistesves Bacillus siamensis Tunisgegaaneiwaglagainludaeiine

anUSinauPM 2.5 NillunaiwanmssndsauazmsuiuanmaulumsdaasunmswsyRulavasivy

o £ o

5e7al auny’, 3378 Anfegaute’, wanssa laniwd wag dSunn Yaslena™

q

b

susguIng 1manspnnTasIvIne1ae gussays , srvarsnen, eunedesiides, samiagnssays 12110, Usumalne
2mAIIUGNINGT AUNYAT UNTINGIENYATAITNT TNG VAT WMNILTY, FIUSTILNNUAY, SUNDNINWILAY, F99InuATUTH
73140, Uszimalne

*E-mail: treerawutsomtob@gmail.com
UNANYD

yueneiuduAnduaIndy PM2.5 FeilanszyulmAnunsauaznsilasunasanimgiennia
vilmAnanzlandeudmaliuyudiianuidsssielsailanazlen sudewnnannisiidesinse
NNNsTUIUMIENSRUdssa vk oUNATLNAENTIS URTIBEBNGAINADN LHU PM2.5,a757Y
warfesunse vieudiusidnifouldunansemunniFesiidsdnusnnduPm.5 éfamnuiainnis
nszviwesuyed Sen1sld B. siamensis wngaudemsteameiwaglaaluagmdefianienisinens
i Tudos vhadn uaznindie wsgannsondnedldisageauadaumuniugs Tnslasaauil
ailinguszasdfiazAnuuszans mwlunisdosivaglaavesludesse B. siamensis tileanu3ua
du PM2.5 Midusafivainmsmndeslneinsnsivaeunmsanuiussansamnistesiwaglaaves B
siamensis luansidsadefifunasenfueusinsiuuasAnuauiffundaniifinmsdosaansludes
uazAnwinavesnsld B. siamensis duaunmsiaiadulavesdesiiony 4 uas 6 Loy

o

Aan &U: Bacillus, Cellulose, decomposition, Sugarcane leaves, YDA, Lsuaqiaa, ANSYBYAANY, Tuoes
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SWELATIUY

FalaseuaIvLall
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NuI

CH TH 01

nsdaAsIzieynIAnaImuluvieualianaves L-Tyrosine
ienTdudy g 1amsTanmuedlsauzissangnuuntuilow

58

CH TH 02

nsmudlnlauanvedvieldlunszuiumsuusguuantndndmiunig
ndsen Celecoxib Tumssnwilsatawindniau

59

CH TH 03

miﬂ’mmu,m'uLLUzsmﬂi’msé‘w’uﬁwmaimamﬁwé’ﬂmsmsﬁmﬁﬁ%m
seinasaeud Tetramethylbenzidine AU Hydrogen peroxide
33l#191n Glucose Oxidase yhufRFendunglagluinie iensnsiata
wuulidaaieiion

60

CH TH 04

nsdaasiziely-unuiuAzo-tannin)ie i dududiawmesdmsuyn
37930 USunauaIeeitiu (Creatinine) Wuunseny unsinmuses0d
1salaesaCkD) wuuliznyuainihany

61

CH TH 05

wiuilauuslnalaasulalaluanilndn madenussydueiugssaiiie
qUNN

62

CH TH 06

= Y o . . . 1 a
ASAN®IALAILITOLUNITINIUYDIETT Tinocrisposide solusAu
PR P ) < a Y  aa
Wvnngmneteanuugtsauanttn Non-small cell 1875 Molecular
Docking

63

CH TH 07

nsfnwnan1sldlilasuaugalunssuiunstuguuiuiaueUssenaly
Jundsmgaduadussddanslilownfidmanayszansnmlunis
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wviSatonydalalviwaduunadn (Non-Small Cell Lung Cancer; NSCLC) tWusiziSaUaninu
wnnfiaauasiduanmndifyuenadedinainisauzisailan wildunalnddgiiduasuniseysen
Yougaauzss Aonisuanseonuininunfvesiusiu B-cell lymphoma 2 (BCL-2) Fsvimtnfduds
NTLVIUNTANYUDIUTAGLUY apoptosis dsualit BCL-2 nareidudmunediaglunisimuisidiu

I3 ' <@ v o al v v Ay o v v wa [
w59 ogelsAniy endugs BCL-2 Alludagdudlivedinauaaaudfniundynssuwasaiiy
Yaondy JefianududulunmsrumarsiunuurialumiAdusy@nsnmnagauvunzausnonis
Wanduen nsfnedlfinguszasdiia@nwianuduiusszninalasasiesiugniniedanm
(Structure-Activity Relationship; SAR) wazaanuwuuauiusinaiaiuagiuinslygussivgiay
nseenLULsNTsneNRnes iowmunduasdudalusiu BCL-2 dwsu NSCLC Tngyinnis@nun
LADIANULATDUNUSTIN 9 &5 Usenaumelnasaliueensssuyia 3 a1 uareuiusneanwuuaulng
6 @13 H1UNTEUIUNT Molecular Docking N1531a8enainseauluiana (Molecular Dynamics
Simulation) 1utaa1 100 WIlUAUTA NMIAUIUNSIUTATUA18T5 MM-PBSA wagn15useiiiu
Aaautinduswazaulasndesae ADMET Prediction nan1s@nwanuan D5 (Curcumin-
3 Aa o a ' v & s a v ) Y
Pyrazole) 1uasiiidnenngenanlunqueuiiusinesaiiu lnglir Docking Score Wiy 9.5
kcal/mol wazA1 MM-PBSA Binding Free Energy 111U -41.3 kcal/mol 3AniniAaindiugaify
agniifuddy nansdasanainszauluanauandliiiuii D5 danuadeslunisduiulusiu BCL-
2 Iagdlen RMSD #1ndn 2.5 A anevidenisuSuaunavesseuy wenainil D5 Swinunuel Lipinski’s
Rule of Five AsunNYa n1saaduniaine nisas lddudaeulesl CYP2D6 uaglinunisyiiuig
< a 1 Y = 0 v o 1 . @) v Aa o

AMuduesofu nan1sAneWliuIN D5 (Curcumin-Pyrazole) Wuaissuluuniidnaninlunis
o gj a = wa [y a ! v 13 £ < a I 1
fugalusiiu BCL-2 wazlinauantnandsnssunuungausenisnaundueduuzsenviinlile
\wasuuIALaNlusUIAA
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Assessing Factors Associated with Apparent Hotspot-Cluster Spread in Upper Northern

Thailand Using a Rothermel-Inspired Model

Piyachet Saengchan'’, Kritakan Meejan' and Winwan Santipapwiwatana'

!princess Chulabhorn Science High School Chiang Rai, 345 Moo 2, Rob Wiang, Mueang Chiang Rai, Chiang Rai 57000,
Thailand

*E-mail: Piyachet.barnaby@gmail.com

Abstract

Satellite active-fire data provide broad spatial coverage, but hotspot coordinates represent nominal
pixel centres rather than directly observed fire fronts. This study evaluated whether daily centroid
displacement of VIIRS hotspot clusters (R,,,) could support assessment of fuel moisture, wind speed, and
terrain slope in upper northern Thailand. We processed 221,418 detections from Suomi NPP, NOAA-20, and
NOAA-21 collected from 1 February to 1 May 2026. After de-duplication and confidence filtering, 186,675
detections remained. Spatial DBSCAN with a 2-km radius, followed by temporal-gap splitting, produced 155
groups with at least two observed days and 1,016 complete R, records. A validity audit found that a single
dominant algorithmic group (Group 0) contained 169,861 detections (92.22% of grouped data), spanned all
90 days, and covered almost the entire 332 x 334 km study box, indicating spatial percolation rather than
a single fire. Under physically constrained calibration, the moisture, wind, and slope effects approached
zero; the reduced model collapsed to an approximately constant prediction (R* = 0, RMSE = 2.096 m min” 1,
MAPE = 225.6%). Row-level correlations with R, also opposed the expected physical directions. For
centroid movements of at least 1 km, the median angular difference from downwind was 85.8° and the
Rayleigh p-value was 0.829. These results do not support using daily hotspot-centroid displacement to
calibrate a physical fire-spread model. The main contribution is a reproducible validity assessment showing
that spatiotemporal event construction and a validated fire-front target must precede factor ranking or

model calibration.

Keywords: VIIRS active fire, apparent spread rate, Rothermel model, DBSCAN, validity assessment
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Forecasting Rubber Prices and Their Impact on Farmers Income

Using Mathematical Models

Phawinkit Jevpraser’cpan1 and Jirawat Onngam'*

IPrincess Chulabhorn Science High School Phitsanulok, Makham-Sung, Mueans, Phitsanulok 65000, Thailand

*E-mail: jirawat.onn@pcshstre.ac.th

Abstract

This study aims to develop and evaluate mathematical forecasting models for forecasting cup lump
rubber prices one year in advance. The predictive performance of three models including SARIMAX,
Facebook Prophet, and the Bayesian Dynamic Linear Model (BDLM) was analyzed under three temporal
forecasting schemes such as Lagging, Slice, and Two-step. Additionally, independent external factors
influencing cup lump rubber prices from January 1, 2014, to December 31, 2024, were investigated and
compared. Feature selection was conducted using the Cross-Correlation Function (CCF), LASSO Regression,
and Random Forest algorithms to identify key predictors.The results indicate that the Bayesian Dynamic
Linear Model (BDLM) outperformed the other candidates. The optimal model configuration incorporated
the crop price index (r = -0.536), STR20 rubber block export volume (r = 0.111), and STR rubber block export
volume (r = 0.137) as co-exogenous variables. The forecast yielded an mean forecast error of 2.33 Baht,
The standard deviation of the forecast error was approximately 3.06% of the forecast price, a Mean Absolute
Percentage Error (MAPE) of 4.57%, and a coefficient of determination (R%) of 0.6334. Furthermore, integrating
these price forecasts into a Vensim-based income simulation model alongside internal farm-level variables
obtained from farmer questionnaires (specifically fertilizer usage, pesticide application, and irrigation
systems) demonstrated that could help farmers increase net profit by 14.7% and reduce production costs

by 37.2% compared to decision-making without forecasting information.

Keywords: Rubber Price Forecasting ,Feature Selection ,Income Simulation Model ,Cup Lump Rubber,

Bayesian Dynamic Linear Model (BDLM)
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The Development of a Board Game Integrating Mathematical Logic and Online Game

Mechanics to Enhance Computational and Analytical Thinking

-1 1*
Phossathon kesornsri” and Wanwadee meedee

Tanongkiat Phonchaiya® and Wipapon Chatthong’

Princess Chulabhorn Science High School Loei No.129,Village No.5, Huai Phot-Phu Bo Bit Road, That Subdistrict, Chiang
Khan District, Loei Province 42110

*e-mail: phossathon04860@pcshsloei.ac.th

Abstract

This project aimed to develop an educational card game that integrates propositional logic with
gameplay elements inspired by popular online trading card games.

The project began with a comprehensive study of the concepts, mechanics, and gameplay features
of online games that emphasize analytical thinking and logical decision-making. The knowledge gained was
then applied to the design and development of a logic-based card game consisting of problem cards, truth-
value cards, and gameplay mechanics that encourage systematic reasoning. Players are required to analyze
logical statements, explain their reasoning, and apply propositional logic concepts through engaging and
easy-to-understand gameplay.

To improve the quality of the game, participant satisfaction and qualitative feedback were
collected during the testing phase and used to refine subsequent versions of the prototype.

The results indicated that integrating propositional logic with game-based leaming principles
successfully produced an educational card game that was both enjoyable and well received by participants.
Feedback from playtesters also contributed significantly to improving the game's design, clarity, and overall

learning experience.

keywords : card game, logic
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WISIGN: Development of a Solution for Spatial Wireless Network Design and Analysis

Using the Log-Distance Path Loss Model for Electromagnetic Wave Propagation

Simulation

Patthamaporn Srisuwan', Tanathit Nualtim', Wutthiphong Prathumma' and

Dr. Songrit Kitisriworaphan®

YPrincess Chulabhorn Science High School Mukdahan
281 Moo 6, Nong Hoi Village, Bang Sai Yai Sub-district, Mueang Mukdahan District, Mukdahan, Thailand 49000

*E-mail: Corresponding:songrit@npu.ac.th
Abstract

This project aims to develop a low-cost spatial wireless network design and analysis solution for
planning and improving the communication quality of basic Wi-Fi systems. The solution can simulate signals
in the form of 2D indoor heatmaps, utilizing the Log-Distance Path Loss model to simulate electromagnetic
wave propagation according to the following equation PL(dB) = PL(d,) + 10n log(dio) When implementing
the developed solution for network planning within the study area at the Ratchawit All-Purpose Building,
Princess Chulabhorn Science High School Mukdahan, signal coverage was evaluated based on predefined
signal quality criteria (RSSI = -67 dBm and SNR > 25 dB). The results indicated that the solution significantly
expanded RSSI signal coverage by 1.7 times compared to the traditional approach, demonstrating a
statistically significant difference at p < .01. Furthermore, the SNR signal coverage was enhanced by 1.58
times over the baseline, which also exhibited a statistically significant difference at p < .01. Consequently,
it can be concluded that the developed solution can be effectively deployed for practical spatial wireless

network design and analysis.

Keywords: RSSI, SNR, Electromagnetic Waves, Signal Coverage, Access Point
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A Trigonometric and Analytical Geometry Approach to Mitigating Moiré Patterns in

Digital Display Photography

Chayanan Wongkanya' and Pawarisa Khamsuwan'

Sasiwalai Bulalom™

! Princess Chulabhorn Science High School Buriram No. 299, Village No. 2, Satuek, Satuek, Buriram, 31150 Thailand

*e-mail: 467chayananwongkanya@pcshsbr.ac.th,

Abstract

This study aims to investigate and develop a mathematical model of the moiré Effect using
principles of analytic geometry and trigonometry. The objective is to determine suitable camera rotation
angles and shooting conditions for reducing unwanted Moiré fringe patterns in digital display photography.
The methodology consists of mathematical modeling and computer simulation. The pixel grid of a digital
2

dl

display is represented by the cosine function f(x) = cos , where d, denotes the pixel pitch of the

display. Meanwhile, the camera sensor array with a pixel pitch of d, is rotated by an angle 6 and modeled

using axis rotation matrices as g(x,y) = cos

2
T xcos® + ysin B
d,

The interaction between the display and camera sensor grids produces the moiré pattern, which
can be expressed as M(x,y) = f(x)- g(x,y) . By applying product-to-sum trigonometric identities, the

resulting pattern can be separated into distinct frequency components as follows:

1  cosB
—+
d1 c12

—— yv||+ cos|2w

M(x, y) = % cos[QTz [ 1 cos(-)]x - sinf

sin 0 ]
+ y

cl2

c12

1 2

From this mathematical analysis, the difference-frequency component, f

moire

i [ 1 cosB sinb

identified as the main factor responsible for the large-scale Moireé fringes visible to the human eye.
Simulations were performed using GeoGebra to observe changes in fringe patterns under different camera
rotation angles. The results show that increasing the rotation angle decreases cos 8, causing an increase in
difference-frequency magnitude and reducing the size and visibility of Moiré fringes. The experimental
observations agree with theoretical predictions, indicating that a camera rotation angle within the range of
15° — 30° can sienificantly reduce the Moiré Effect. This study demonstrates the effectiveness of

mathematical modeling for analyzing and minimizing Moiré artifacts in digital imaging systems.

Keywords: Moiré Effect, Analytic Geometry, Rotation of Axes, Trigonometry, Difference Frequency

Component
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The Efficacy of Sticky Trap for Optimal Control the Spread of Tungro Virus Adaptation

with a Deterministic SEI Model Stability Analysis

Panwicha Nueangmeel, Wisarut Deenok’’, Nuttapon Loednan’, Wipawee Srihanon’,

Chanapha Phakphuak?®, Kanchana Limsakul’, Praphaporn Samoa-muean® and Wiphawadi Thong-ek®

!Princess Chulabhorn Science High School Lopburi No. 216, Huai Pong, Khok samrong, Lopburi, 15120 Thailand
ZLopbur/' Rice Research Center, Thalung lek, Khok samrong, Lopburi, 15120 Thailand
*e-mail: 05469@pccl.ac.th

Abstract

Rice tungro disease (RTD) is caused by the outbreak of green leafhopper (GLH). This research aimed
to (1) develop a mathematical model of RTD, (2) investigate the trap design that maximizes the capture
efficiency of GLH, and (3) predict the disease incidence using a mathematical model. The study focused on
three factors: (1) trap color, including white and yellow; (2) trap shape, including square, triangular, and
circular; and (3) an SEI model for RTD. The study was conducted using KDML105. The research began with
the development of the mathematical model for RTD, followed by model validation through the analysis
of positivity and boundedness of the solution, disease-free equilibrium, epidemic equilibrium, basic
reproduction number, and local stability analysis at the disease-free and epidemic equilibrium. The field
experiments were conducted using traps ()?:415.45 square centimeter). A total of 18 experimental plots
were established, and the traps were deployed for one week. Subsequently, the traps were collected, and
the number of captured GLH was recorded. These data were used in rice tungro disease model of this
research. The results showed that: (1) the local stability analysis indicated that all eigenvalues of the
Jacobian matrix satisfied Re(\) < 0, confirming that the proposed model is locally asymptotically stable and
suitable for disease forecasting; (2) the yellow square trap exhibited the highest capture efficiency E =31
individuals/day; and (3) the yellow square trap achieved the greatest reduction in RTD incidence, decreasing

the infection rate by 81.35%.

Keywords: Rice tungro disease, Green leafhopper, SEI Model
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The Application of Geometry in Finding the Appropriate Area and Angle of Sunshade

Model for Enhancing the Usage of Natural Light and Reducing the Temperature Inside
the Building in Architecture Fields

Pimnada Kwanakarapat' and Kodchaphorn Kupratumsiri*

Khunthong Klaythong™* and Ratchanikorn Chonchaiya®

IPrincess Chulabhorn Science High School Pathum Thani,
51 Village No.6 Bo Ngoen, Lat Lum Kaeo, Pathum Thani 12140, Thailand
2Department of Mathematics, Faculty of Science, King Mongkut’s University of Technology Thonburi,
Bangmod Subdistrict, Thung Khru District, Bangkok 10140, Thailand

*E-mail: khunthong.kla@gmail.com

Abstract

Sunshade is one of the most popular solutions for controlling a building’s interior light intensity
and temperature, as natural sunlight is an important energy resource for Earth’s living beings. However,
excessive sunlight may negatively affect human health. This project aimed to research and calculate the
appropriate angle and size of sunshades by applying geometry alongside modern technology to calculate
the solar incidence angle on different days of the year and design sunshades suitable for Thailand’s
geographical conditions. The results showed that the sunshade with a size of 10.8 x 10.8 cm? and an angle
of 0° was the most efficient in controlling light intensity and temperature, with reduction rates of 31.87%
and 14.45%, respectively. For the regression equation study, polynomial regression was the most effective
in predicting light intensity and temperature control rates, with R? values of 0.6831 and 0.8299, respectively.
The same sunshade also demonstrated high efficiency under actual sunlight, achieving a light intensity
reduction rate of 35.9 + 1.79% and a temperature reduction rate of 7.06 + 0.35%. These findings indicate
that the selected sunshade sizes and angles enabled accurate regression predictions of light intensity and
temperature control rates. The proposed design can serve as a prototype for architectural applications,

helping reduce energy consumption and improve the quality of life for building occupants.

Keywords: Sunshade, Applied Geometry, Architecture, Usage of Natural Light, Temperature Reduction
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A Comparative Study of the Performance of Stepwise Multiple Regression,

Ridge Regression, Box-Jenkins Method, and Holt’s Method in Forecasting

Khao Dawk Mali 105 Rice Production.

Pheerach Rajapitaks '*, Teeratas Sirisattayanupong ', and Pirapat Pumkong'

IPrincess Chulabhorn Science High School Chonburi, Nong Chak, Ban Bueng, Chonburi, 20170 Thailand

*E-mail: 6706390@pccchon.ac.th

Abstract

This study investigated the relationships between climatic factors and Khao Dawk Mali 105 rice

production, developed forecasting equations using stepwise multiple regression and ridge regression,

constructed time series models using the Box-Jenkins and Holt’s methods, and compared their forecasting

performance using the Mean Absolute Percentage Error (MAPE). Annual secondary data from Ubon

Ratchathani Province covering 2006-2023 (18 years) were analyzed. The variables included average rainfall,

average temperature, relative humidity, wind speed, and Khao Dawk Mali 105 rice production. Pearson’s

correlation analysis was performed to examine the relationships among the variables.

The results of the study revealed that: (1) average temperature and average rainfall were moderately

positively correlated with the production quantity of Khao Dawk Mali 105 rice, whereas average wind speed

exhibited a moderately negative correlation and average relative humidity showed a weak negative

correlation with the production quantity of Khao Dawk Mali 105 rice. The most appropriate forecasting

equation was obtained from the stepwise multiple regression model, The resulting forecasting equation is

Y =-2,227,142.4 + 100, 489.2(temp) + 1945.1(rain) — 64, 371.3(wind)

(2) The time series model developed for forecasting the production quantity of Khao Dawk Mali 105 rice

using the Box-Jenkins method was

(1-0.2503B + 0.5627B 2)(1 —B)Y, =28375.913 + ¢,
while the forecasting model developed using Holt’s method was

Ve = 00083, +0.9917(L, , +T, ) +h[0.0004L, ~L,,)+0.9999T, |

(3) The stepwise multiple regression and ridge regression models yielded MAPE values of 13.01% and

14.85%, respectively. Among the time series models, the Box—Jenkins ARIMA(2,1,0) with drift model achieved

the lowest MAPE (4.30%), followed by Holt’s method (5.30%), indicating that the Box—Jenkins model was

the most accurate.

Keywords: Stepwise Multiple Regression, Ridge Regression, Box—Jenkins Method, Holt’s Method
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Estimation of Spinal Curvature without Radiation Exposure Using a Polynomial

Regression Equation Calculated from Shoulder, Waist and Hip Inclination Angles

Aratchaporn Jiraprathip', Punyarat Boonyou" Tritsawan Suddee'*

Sonruedee Srisawat' and Supreeya Phothong”

!princess Chulabhorn Science High School Phetchaburi, Kao-Yai, Cha-Am, Phetchaburi
Zchgkok Hospital Hua Hin, Hua Hin, Hua Hin, Prachuap Khiri Khan
*Email : 67tritsawan.sud@pccphet.ac.th

Abstract

Scoliosis is a condition characterized by abnormal curvature of the spine, which affects posture,
balance, and overall mobility. The Cobb angle obtained from X-ray imaging is the standard measure of
spinal curvature; however, repeated exposure limits long-term follow-up. This study developed a non-
radiographic method for estimating the Cobb angle
(y ) using observable body-tilt variables, including shoulder tilt ( x; ), waist tilt ( x, ), and hip tilt ( x5 )
Polynomial Regression was applied to create predictive equations based on the Apex of the spinal curve,
and the model was developed in two groups according to the direction of the Apex, yielding the following

results. The first regression equation is

- 1.6406><f - 0.0018x§ - O.5919><2

y = 13.1445x 5

- 2.8507><2 + 14.2826x + 1.5023><1><2 - 1.4141><1X3 - 0.9068><2x

1 3 3

2
with an accuracy of R = 09988 The second regression equation is
y = 15‘1265><1 + 2.4006><2 + 5.0196><3 - 1.3531><f + 0.0039><§ - O.9461><§ - 0.3011><1><2 + 1.2812><1><3 - O.O7?>2><2><3

2
with an accuracy of R = 09966 The model evaluation showed an average prediction error ranging from

4.26% to 4.66%, which is acceptable for preliminary use. The high determination coefficients

2
R » 0.9966-0.9988 onfiym that body-tilt variables can effectively support scoliosis screening without

radiation. The equations were integrated into a prototype radiation-free Cobb angle assessment device that
calculates spinal curvature from external body-tilt data. This system simplifies screening, reduces radiation

exposure, and shows strong potential for practical use in hospitals and community healthcare settings.

Keywords: Stepwise Multiple Regression, Ridge Regression, Box—Jenkins Method, Holt’s Method
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Fibonacci Spiral in the Cartesian Coordinate System: Imagination from Graph to Infinite

Length and Golden Ratio
Thanawan Napaphun' and Boonsert Chanthin'*

! Princess Chulabhorn Science High School, Nakhon Si Thammarat, Bang Chak,
Mueang Nakhon Si Thammarat, Nakhon Si Thammarat 80330, Thailand

*E-mail: hongsunthanawan@gmail.com

Abstract

This project originated from an interest in the Fibonacci sequence (1,1,2,3,5, 8,...), a simple sequence
possessing fascinating mathematical characteristics and appearing widely in nature, such as in the patterns
of flower petals, tropical storms, and galaxies. The authors began by imagining the mapping of Fibonacci
numbers as points on the axes of a Cartesian coordinate system, plotted in an infinitely spiraling sequence.
By continuously connecting each pair of points with line segments, a geometric shape resembling a spiral
was formed, referred to in this project as the “Fibonacci Spiral on the Cartesian Plane.” From this figure,
the authors observed patterns and formulated conjectures, leading to the proof of four interesting
theorems: 1) the length of the n-th line segment in the spiral can be determined from the square root of
a specific Fibonacci number; 2) the ratio of the lengths of adjacent line segments converges to the Golden
Ratio (?); 3) the ratio of the areas of adjacent triangles within the spiral converges to the square of the
Golden Ratio; and 4) adjacent line segments are perpendicular to each other, which implies that segments
separated by two orders are parallel. This project serves as a clear example that mathematics is not merely
a subject in textbooks but the language nature uses to design itself. From ordinary straight lines connecting
points, the project reveals the profundity of infinite geometry through observation, questioning, and the
search for hidden meaning in simple things. Beyond theoretical understanding, the developed model could
support future applications, such as modeling the eyes of storms or galaxies, while serving as a
comprehensive learning platform that encompasses observation, analysis, proof, creative thinking, and the

use of technology to visualize results.

Keywords: Fibonacci Numbers, Golden Ratio, Fibonacci Spiral, Infinite Length
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A Study of Fluid Flow Characteristics Through Fractal Nozzles
Supakrit Sunghirun', Punnakan Suwanpiyaphan', Songsak Manthanom' and Tanawat Kanghae'

!Princess Chulabhorn Science High School Trang, Bangrak, Muang, Trang 92000, Thailand
*E-mail: 06380@pcshstrg.ac.th

Abstract

The mathematics research project, "A Study of Fluid Flow Characteristics Through Fractal Nozzles,"
aims to apply the concept of fractal geometry to explain and analyze fluid flow behavior. Three fractal
nozzle designs—SierpiNski Carpet, Koch Snowflake, and Apollonian Gasket—were compared under the
same initial conditions to investigate the effects of geometric complexity on cross-sectional area, flow rate,
spray angle, and droplet size. The methodology consisted of mathematical calculations and flow simulation.
Fractal formulas were used to determine the effective cross-sectional area, while the continuity equation
and Bernoulli's equation were applied to calculate the flow rate. Fluid dispersion was then analyzed using
a mathematical model. The results showed that increasing the fractal level led to a decrease in both the
cross-sectional area and the flow rate, with consistent trends observed in both the calculations and
simulations. Although the calculated values were higher due to ideal assumptions that excluded flow
resistance and turbulence, fractal nozzles provided more uniform fluid dispersion, wider spray angles, and
smaller droplets. Among the three designs, the Koch Snowflake nozzle exhibited the greatest spray
dispersion. Overall, the calculation and simulation results showed similar trends despite quantitative

differences.

Keywords: Fractal nozzles, Fluid flow, Fractal geometry, Flow rate, Spray angle
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Development of an Ergonomic Backrest Based on Spinal Curvature

via Polynomial Interpolation for Office Syndrome Mitigation

Kittiphum Thong-on', Ranatchai Wonganan'*, Nisachon laddee’ and Kamthorn Chaileuk®

!princess Chulabhorn Science High School Satuni, Muang Satun,Satun 91000, Thailand
2Department of Physics, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90110, Thailand

*E-mail: ranatchai.w@pccst.ac.th

Abstract

Nowadays, daily activities across all age groups—including students, working professionals, and
older adults—require prolonged sitting. Poor sitting posture and chairs lacking ergonomic support can lead
to chronic back pain and Office Syndrome, conditions becoming increasingly common,especially among
children and adolescents. Therefore, developing chair backrests that conform to the natural curvature of
the human spine is essential for preventing musculoskeletal disorders, promoting healthy posture, and
supporting physical development. This project, entitled Development of an Ergonomic Backrest Based on
Spinal Curvature via Polynomial Interpolation for Office Syndrome Mitigation, has two objectives: (1) to
develop chair backrests that accurately match human spinal anatomy across different age groups, and (2)
to reduce chronic back pain associated with Office Syndrome. The design applies the Polynomial
Interpolation method to connect six anthropometric landmarks: the seat-contact point (buttocks), waist,
lumbar apex, apex of the back curve, upper back, and base of the neck, creating a continuous mathematical
representation of the spinal profile. Anthropometric data were compiled from NASA and WHO references
and classified by gender and age groups ranging from 6 to over 60 years. The resulting spinal coordinates
were refined through Point Transformation to generate ergonomic backrest profiles. The proposed approach
produced smooth, accurate backrest contours, resulting in 16 mathematical backrest models. These models
provide effective support for critical spinal regions, particularly the lumbar area, improving pressure

distribution, reducing muscular load, enhancing sitting comfort, and lowering the risk of Office Syndrome.

Keywords: Human Spinal Curvature, Office Syndrome, Polynomial Interpolation
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loT-Based Smart Cultivation Platform for Geisha Coffee with Artificial Light

Integration

Korasut Fueangnoi', Kanokrak Pianngam’, Thitika Wongchai', Manatchanok Tamwong '

and Satit Thamkhanta'

LPrincess Chulabhorn Science High School Chiang Rai , Rob wiang, Mueang, Chiang Rai, 57000 Thailand

*E-mail: 05794korasut@pcccr.ac.th

Abstract

The objectives of this project were to develop an intelligent platform to enhance
the cultivation efficiency of Geisha coffee using loT technology and artificial lighting, and
to evaluate the performance of the developed intelligent platform in controlling
environmental conditions and promoting the growth of Geisha coffee plants.The system
was designed using the Design Thinking process, which included five steps: understanding
the farmers' problems, defining the problem by considering context, cost, and the
developer potential, generating ideas based on previous data and research, creating a
prototype through analysis and design, and developing, testing, and improving the
hardware and software. The results showed that the smart greenhouse system functioned
effectively as designed and was powered by solar energy. The system consisted of a solar
energy unit, an environmental sensing and control system for temperature, humidity and
lisht intensity, and a real-time monitoring and control interface using Home Assistant. The
system enabled convenient and timely monitoring and control of environmental
conditions. In addition, it was able to maintain optimal conditions for the growth of Geisha
coffee, increasing the potential for high-quality coffee production and reducing the risk of
fungal infection. Therefore, the smart greenhouse system provides an effective alternative

for coffee cultivation in a controlled environment.

Keywords: Smart Greenhouse, Geisha Coffee, Internet of Things (IoT), Artificial Lighting, Design Thinking
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Electronic Nose-Based Breath Analysis for Early COPD
Pongsaphat Chantaramanee’, Prompriang Prakopkit' Natpassorn Laonet'” and Kanokrat Palanupap’

'Princess Chulabhorn Science High School Phitsanulok, Makham Sung, Mueang Phitsanulok,

Phitsanulok 65000, Thailand
2Department of Internal Medicine, Mae Sot Hospital, Mae Sot, Mae Sot, Tak 63110, Thailand
*E-mail: pongsaphat.cha@pccpl.ac.th

Abstract

Chronic Obstructive Pulmonary Disease (COPD) is a chronic respiratory disease characterized
by persistent inflammation and lung tissue damage. According to the World Health Organization (WHO),
COPD causes approximately 3 million deaths annually. Early diagnosis remains challenging because
symptoms are often mild and non-specific, while spirometry, the current standard diagnostic method,
is limited by its cost, inconvenience, and invasiveness. To address these limitations, this study
developed a preliminary COPD screening device based on an electronic nose (E-nose) integrated with
a real-time mobile application. Volatile organic compounds (VOCs) in exhaled breath collected from a
total of 60 participants at Mae Sot Hospital, including COPD patients and healthy participants, were
analyzed using MQ gas sensors, and seven machine learning models were developed and compared
using Weka and Orange Data Mining. Breath from COPD patients showed higher levels of acetone,
decane, and p-xylene, but lower levels of benzene and cyclopentane, than that of healthy individuals.
Among the eight models, XGBoost achieved the highest performance, with an accuracy of 96.67%,
sensitivity of 97.06%, specificity of 96.15%, and precision of 97.06%, followed by Random Forest
(93.33% accuracy). These findings demonstrate that the proposed E-nose system has strong potential
as a rapid, non-invasive preliminary screening tool for COPD, improving access to early detection in

community healthcare settings while reducing the burden on the healthcare system.

Keywords: Chronic Obstructive Pulmonary Disease (COPD), Electronic Nose, Machine Learning, Volatile

Organic Compounds (VOCs)
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Duck Check : An Al-Powered Medication Safety Screening Chatbot on Application

Dhapanawat Siridhipayan’, Thittawan Vitthayaphum', Aileenmirinda Narat' and Duangrudee Tessanan’

Iprincess Chulabhorn Science High School Loei, That, Chiang Khan, Loei 42110, Thailand
*E-mail: dhapanawat05606@pcshsloei.ac.th

Abstract

This innovation project developed Duck Check, an intelligent health assistant and
medication screening chatbot with a user interface similar to the LINE application to reduce
household medication errors. Existing drug search platforms require users to know the
correct generic or brand names, making them difficult for older adults to use and increasing
the risks of inappropriate medication use, repeated drug allergies, and drug—drug
interactions.Duck Check integrates a Large Language Model (LLM) for natural language
understanding with a rule-based safety engine that makes all medication safety decisions
using a curated drug database. This architecture prevents Al hallucinations while enabling
allergy detection, drug interaction analysis, and urgency screening. The system does not
diagnose diseases but always recommends consultation with pharmacists or physicians
when necessary.Prototype evaluation showed that the database included 40 medications
and 124 common colloquial names. The system achieved 100% accuracy in recognizing
medication names, 100% accuracy in medication safety decisions (12/12 scenarios), and
100% recall in emergency screening without excessive warnings. These findings
demonstrate that Duck Check can improve health literacy, promote safer medication use,

and help reduce the burden on the healthcare system sustainably.

Keywords: Drug interaction, Health literacy, Medication error, Natural Language Processing
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Development of an Al Model Based on Deep Learning for Detection, Classification,

and Counting of Urinary Sediment in Microscopic Images

Jantira Paluka', Oanchitthaphon Ruthirawut' and Aut Kongthong'*

!Princess Chulabhorn Science High School Mukdahan, 281 Moo 6, Ban Nong Hoi, Bang Sai Yai Sub-district, Mueang
Mukdahan District, Mukdahan 49000, Thailand *E-mail: 0596 1@pccm.ac.th

Abstract

Urine sediment examination is an essential process in medical diagnosis, as it aids
in identifying diseases—particularly those of the kidney and urinary tract, or conditions
accompanied by urinary changes—and constitutes a fundamental laboratory investigation.
At present, urine sediment analysis still relies on microscopic examination by medical
technologists, who must count and classify sediment types across multiple fields of a
sample. This approach carries several limitations, including processing delays, inter-
observer variability, and errors arising from human factors. In response to these challenges,
and recognizing the advancement of artificial intelligence—especially deep learning
models—the authors sought to develop a model capable of detecting and counting urine
sediments from microscopic images. This was achieved by collecting and preparing a urine
sediment image dataset, applying data augmentation, and annotating the location of
sediments before feeding the data into a deep learning training pipeline using classification
and object detection via the Roboflow Train 3.0 algorithm to localize and identify
sediments, with output expressed as sediment type and count per field. The resulting
model demonstrated effective performance: an optimal confidence threshold of 41%
yielded an Fl-score of 81.6%, with precision of 81.0% and recall of 83.1%, indicating a
suitable balance between accuracy and detection capability. The mAP was approximately
79.4% and mAP@50:95 approximately 56%. Per-class analysis showed high accuracy for
RBC and WBC, while low-data classes such as bacteria and yeast exhibited higher
misclassification rates due to class imbalance and morphological similarity. Overall, the
model shows strong potential for detecting, classifying, and counting urine sediments, and

can be further developed in future work.

Keywords: Urine Sediment, Medical Al, Deep Learning, Object Detection, Microscopic

Image
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Application for learning sign language and Morse code.

Jiratchaya N Pattalung', Hathaigorn Ludviksson' and Sakolkiat Khanthong'

!princess Chulabhorn Science High School Buriram, Satuek, Satuek, Buriram, 31150 Thailand

*E-mail: 467jiratchayanpattalung@pcshsbr.ac.th

Abstract

The application for learning sign language and Morse code was developed to
systematically support the learning of sign language and Morse code. It is designed to be
easily accessible and user-friendly for the general public. The application also aims to
enable users to apply the acquired knowledge effectively in communication and to help
reduce communication inequality in Thai society, especially between the general public
and individuals with hearing or communication impairments. The developed application
includes accurate and easy-to-understand learning content, an appropriate presentation
format, and a convenient design. The user satisfaction evaluation showed that most
respondents were highly to very highly satisfied with the ease of use, visual appeal,
content accuracy, and stability of the application, indicating that the application can

effectively meet users’ needs.

Keywords: Sign language, Morse code
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An Artificial Intelligence-Based Application for the Analysis and Evaluation of

Banana Ripeness Levels to Enhance Agricultural Logistics Management

Panus Ngamchawee L Supanat Ma-in ! Wachirawit Eiamwilai * and Sunantha Sirimongkol 2

! Princess Chulabhorn Science High School Lopburi No. 216, Village No.1, Khok Samrong, Lopburi, 15120 Thailand

*E-mail: pcshslcenter@pccl.ac.th

Abstract

Currently, Thailand has approximately 9.3 million agricultural households,
accounting for 37.5% of all households. Bananas are an important economic crop and are
widely consumed; however, one of the major problems encountered is banana spoilage
during transportation and product handling. Therefore, this project aims to develop an
artificial intelligence—-based application for analyzing and evaluating the ripeness levels of
bananas in order to support agricultural logistics management. Roboflow was used for
dataset preparation, and the model was trained using the YOLOv26 algorithm. The
application was then developed using Visual Studio Code. The application operates by
allowing farmers to capture images of bananas, which are processed by the system to
display the ripeness level in the form of descriptive text, enabling accurate quality
assessment. The experimental results showed that the application achieved an accuracy
of 94% in classifying banana ripeness levels. In conclusion, the developed application can
effectively assist farmers in classifying banana ripeness and improving the management of

banana quality.

Keywords: Application, Artificial Intelligence, Banana, Farmer
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BurnWatch Al An Al-Based Open Burning Risk Prediction System for PM2.5

Monitoring

Pannathorn Worawongkoopt' and Suvapich Mueanritthichoat'”

Khunthong Klaythong' and Sirimongkon Senanorit’

!Princess Chulabhorn Science High School Pathum Thani,
51 Village No. 6, Bo Ngoen Sub-district,Lat Lum Kaeo District, Pathum Thani 12140, Thailand

*E-mail: worapanna@gmail.com

Abstract

PM2.5 air pollution is a serious environmental and public health problem in
Thailand, especially during the dry season. One important cause of PM2.5 pollution is open
burning from agricultural areas and forest fires. Most existing air quality platforms mainly
report current PM2.5 concentrations, but they do not clearly identify possible pollution
sources or predict high-risk areas in advance. This project proposes BurnWatch Al, an Al-
based open burning risk prediction system for PM2.5 monitoring. The system integrates
satellite hotspot data, PM2.5 monitoring data, weather data, and geographic information
to analyze risk factors such as fire hotspot density, wind direction, wind speed, humidity,
rainfall, temperature, and air pollution trends. The processed data are used to calculate a
burn risk score and visualize high-risk areas through an interactive map and dashboard.
The system is designed to help users identify fire hotspot locations, predict areas that may
be affected by PM2.5 pollution, and support early warning for schools, communities, and
local authorities. BurnWatch Al demonstrates the application of artificial intelligence,
geospatial analysis, data processing, and data visualization to support environmental
monitoring and public health protection. The expected outcome is a prototype web
application that provides useful information for decision-making and helps reduce the

impact of PM2.5 pollution caused by open burning.

Keywords: PM2.5, Artificial Intelligence, Open Burning, Satellite Data, Risk Prediction
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Rigid Body Dynamics Simulation Program

Natapat Nomnoei’, Kaewmangkorn Choksathit!, Tamonwan Nawacharoen®’

IPrincess Chulabhorn Science High School Chonburi, Nong Chak, Ban Bueng, Chon Buri, 20170 Thailand

*E-mail: tamonwan@pccchon.ac.th

Abstract

Nowadays, scientific progress is advancing rapidly, resulting in the emergence of
countless educational media. While the educational media can greatly assist learners, they
also come with limitations. This project aims to develop a single computer program to
simulate the motion of 3-dimensional rigid body objects in classical mechanics. During
testing, the team simulated 3 scenarios using the program to determine the precision and
accuracy of the computed values. The tested parameters include the following: distance
travelled in the Y-axis in free fall for 1 second, final velocity along the Y-axis during free
fall after 1 second, and the mechanical energy with the reference level plane Y = 0.5
during seconds 0-1, with the downward acceleration due to gravity being at a constant
9.8100 meters per second squared without linear drag. The results reveal that the program-
computed values correlate, but do not perfectly align with, the formula-computed ones.
The distance travelled computed with the program depicts a constant 0.584 percent error,
while the final velocity shows one of 0.01 percent. Furthermore, the mechanical energy
diverges away from the formula-computed ones in the negative direction over time. This
inconsistency with the incorrectly computed parameter may be caused by the limitations
of using the Rigidbody Component in Unity to calculate. On the other hand, testing of the
performance impact, which is carried out by evaluating the effects of the number of
objects within a scene at a given time on the FPS value, shows a great capability to handle
large amounts of game objects. Nevertheless, this project faces various obstacles during
development. As an improvement, more variables should be introduced, along with the

function to save and load user-generated scenes

Keywords : Rigid Body, Component, Program-computed Value, Formula-computed Value
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NeuroTect: Intelligent Cerebral Artery Stenosis Detection from MRI via Deep

Learning and Topological Data Analysis

Bunyakon Mungmetanapiboon 1Teeraphat Puksap ' Atiwarawat Panphanoun '

Advisor : Sonruedee Srisawat" and Dr.Supreeya Phoethong 2

IPrincess Chulabhorn Science High School Phetchaburi, Kao-Yai, Cha-Am, Phetchaburi 76120, Thailand
2 Hua-Hin Hospital, Hua-Hin, Hua-Hin, Phetchaburi 77110, Thailand

*E-mail: 67atiwarawat.pan@pccphet.ac.th

Abstract

According to the 2021 report of the World Health Organization (WHO), stroke is the
third leading cause of death worldwide and continues to rise. This project aims to develop
a system for analyzing cerebral artery stenosis from T2-weighted Magnetic Resonance
Imaging (MRI-T2) by integrating deep learning techniques with Topological Data Analysis
(TDA) to improve accuracy and the localization of abnormalities in medical images. MRI-
T2 images are first processed using a U-Net convolutional neural network (U-Net CNN) for
segmentation, after which the results are analyzed through two approaches: structural
assessment based on radial changes and topological analysis via TDA. Extracted features
are converted into risk scores ranging from 0 to 1, and the two scores are averaged to
produce an overall risk estimate. The findings show that combining deep learning with TDA
effectively identifies and segments stenotic regions with high spatial accuracy, with
detected locations closely matching the true pathological areas on MRI-T2 images as
confirmed by radiology experts. This demonstrates the potential of integrating artificial

intelligence (Al) and TDA to support future medical diagnostics.

Keywords: stenosis, MRI-T2, TDA, U-Net CNN
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An Al Assurance and Audit Workbench for Chest X-ray Models

Nattakrit Tadrabiab’, Pasavee Jaipain1 , Atiphon kaeochamnongl*

Thapanawat Chooklin'

Princess Chulabhorn Science High School Nakhon si thammarat , Phanang, Bang Chang,
Mueang Nakhon si thammarat, 80330 Thailand
*E-mail:6405723@pccnst.ac.th , 6706408@pccnst.ac.th , 6405702@pccnst.ac.th

Abstract

CeXaR is a working, tested audit pipeline for chest X-ray artificial intelligence (Al) models,
developed to address whether a diagnostic Al model that performs well in one hospital setting
continues to perform reliably in another, given differences in imaging equipment, patient populations,
and acquisition protocols. Rather than functioning as a diagnostic tool itself, CeXaR operates as an
assurance and audit workbench that evaluates whether an externally developed model has been
validated for a specific deployment context. The system implements a complete pipeline consisting
of DICOM ingestion, de-identification, model inference, statistical auditing, and automated Evidence
Report generation, and was validated end-to-end using real hospital-style DICOM data from a public
chest X-ray dataset (VinDr-CXR, via Kaggle). Initial testing on 26 real files revealed a complete ingestion
failure, later diagnosed as a DICOM-standard conformance gap; following remediation, the corrected
pipeline achieved full acceptance on the same files and was subsequently scaled to a 53-file run.
Reproducibility was demonstrated live: two independent runs on identical input data produced byte-
for-byte identical result files, verified through content-derived cryptographic fingerprinting. A total of
109 automated tests across 18 source modules confirm system reliability. Because the eligibility criteria
for statistically valid accuracy reporting were not met at this sample size, CeXaR correctly withheld
point-estimate accuracy claims rather than reporting unreliable figures, demonstrating the same audit
discipline the tool is designed to enforce on the models it evaluates. CeXaR represents a working

foundation for trustworthy, context-specific Al assurance in clinical imaging deployment.

Keywords: Al assurance, Audit workbench, Chest X-ray, DICOM, Reproducibility
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Symptom-Tracking Application for Psoriasis Patients: Version 2

Nathanon Jaranayothin® Theepop Wisarnthammakorn®,Pasin Sakrak!, Sirikwan Nuphuti* and Apasri

Chumchuen®*

Iprincess Chulabhorn Science High School Trang, Bang Rak, Mueang Trang, Trang, 92000 Thailand
*E-mail: apasri@pcshstre.ac.th

Abstract

This research aims to develop and evaluate the effectiveness of version 2 of a
psoriasis symptom-tracking application. This study presents the development and clinical
evaluation of a cross-platform mobile application (Version 2) designed for psoriasis
symptom tracking, aiming to overcome the precision limits and latency of its predecessor.
Developed using Dart and the Flutter framework, the system leverages a Firebase real-
time database to ensure immediate data synchronization. The application integrates three
core modules: a self-assessment form utilizing a slider Ul for Body Surface Area (%BSA)
estimation alongside the Dermatology Life Quality Index (DLQI); an analytical dashboard
visualizing symptom trends; and a secure chat system featuring keyword-based automated
triaging coupled with teleconsultation and postal medication delivery. A 2-month
randomized controlled trial was conducted with 60 moderate-to-severe psoriasis patients
at the Southern Regional Institute of Dermatology, split equally into a control group
(standard care, n=30) and an experimental group (app-assisted care, n=30). The
experimental group demonstrated a statistically significant reduction in mean %BSA from
28.0% to 8.4%, remarkably outperforming the control group, which only decreased from
26.3% to 21.3%. Technical evaluations confirmed high computational efficiency, real-time
data processing accuracy, and excellent user satisfaction scores. In summary, this research
represents a remote healthcare initiative that enhances access to remote public health
services and serves as a telemedicine model capable of being scaled up to manage other

chronic diseases.

Keywords: Psoriasis, Application, Database, Remote Health Care
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D-TRACK:AI-Based Durian Disease Detection via lmage Processing and Deep Learning

Kittikhun Masukl, Jeehan Langyanail and Rungnapa Boontham2

Princess Chulaphorn Science High School Sutun138 Moo. 12 Chalung, Mueang, Satun 91140, Thailand
*E-mail;jehan.l@pccst.ac.th

Abstract

Durian is one of Thailand's most important economic crops and a major source of
export revenue. However, diseases such as root rot, stem rot, and foliar diseases continue
to reduce yield and fruit quality. Current disease monitoring mainly relies on farmers' visual
inspection and experience, making early detection difficult and often leading to increased
crop losses and higher orchard management costs. To address this challenge, D-TRACK
was developed as an automated durian disease monitoring system integrating Artificial
Intelligence (Al), Deep Learning, robotics, and a web-based platform. A robotic prototype
autonomously captures orchard images, while the YOLOv8 model detects and classifies
diseases from durian leaf images. The analysis results are displayed through the web
platform, allowing users to conveniently monitor orchard conditions. Experimental results
showed that the proposed model achieved a disease detection accuracy of 95.68%.
Images collected from real orchards were successfully analyzed through the integrated
system, demonstrating its practicality for automated disease surveillance. The innovation
has the potential to reduce agricultural losses, improve orchard management efficiency,

and support the advancement of smart and sustainable agriculture.

Keywords: Artificial Intelligence (Al), Agricultural Robotics, Smart Orchard Manag
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An Al System for Detecting Gum Inflammation from Photographs.
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2
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*E-mail: 00036Kotchakorn@pcccr.ac.th

Abstract

Gingivitis is one of the most prevalent oral diseases in Thailand, yet many individuals
remain unaware of their condition and have limited access to professional dental care. Delayed
diagnosis may lead to the progression of gingivitis into more severe periodontal diseases. This
study presents GumAl, an artificial intelligence—based system for the preliminary detection of
gingivitis from intraoral photographic images. A dataset of 1,500 annotated oral photographs
was collected and divided into training (70.0 %), validation (20.0 %), and testing (10. 0 %) sets.
ResNet50 was employed for gingivitis classification, while YOLOv8 was used to detect and
localize inflamed gingival regions using bounding-box detection. The trained models were
integrated into a user-friendly application connected to the LINE Messaging API, enabling
convenient image submission and automated screening. Experimental results showed that
ResNet50 achieved a classification accuracy of 90.0%, whereas YOLOvV8 achieved 85.5%
accuracy in localizing gingival inflammation. These findings demonstrate that the proposed
system can effectively support early gingivitis screening, improve access to oral healthcare, and
assist dental professionals, particularly in underserved communities. Future work will focus on

expanding the dataset and improving model robustness under diverse imaging conditions.

Keywords: Gingivitis, Artificial Intelligence, Deep Learning, ResNet50, YOLOvS
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Development of a Web Application for Enhancing English Vocabulary Learning

Achievement among Secondary School Students Based on Spaced Repetition and

Active Recall
Parit Chasri' and Weratita Siripongarporn’ Patcharapol Boonrawd"

Lprincess Chulabhorn Science High School Ubon Ratchathani Krasop Subdistrict, Mueang Ubon Ratchathani
District, Ubon Ratchathani 34000, Thailand

*E-mail: weratita@pcshsub.ac.th

Abstract

English plays a vital role in education and communication, with vocabulary serving as a
fundamental component of language learning. However, traditional memorization methods are often
ineffective for long-term retention, limiting students’ ability to recall and apply vocabulary effectively.
To address this issue, this project developed a web application based on Spaced Repetition and Active
Recall principles. The application includes vocabulary management, interactive flashcards, classroom
management tools, pre- and post-test recording systems, and a learning analytics dashboard. The
effectiveness of the system was evaluated using a pre-test/post-test experimental design with 40
secondary school students (20 Grade 8 students and 20 Grade 10 students). Data were analyzed using
a paired-sample t-test, Cohen’s d, Normalized Gain, and the Effectiveness Index (E.l). The results
showed that the mean scores of Grade 8 students increased from 68.8% to 92.3% (Normalized Gain =
0.75, E.Il. = 0.7520), while Grade 10 students’ mean scores increased from 53.5% to 75.3% (Normalized
Gain = 0.47, E.l. = 0.4677). Statistical analysis confirmed that the post-test scores of both groups were
significantly higher than their pre-test scores (p < .001), with a large effect size (Cohen’s d > 1.00). These
findings demonstrate that this web application effectively improves English vocabulary learning
achievement and provides a digital learning tool that supports personalized learning, progress tracking,
and educational assessment. Furthermore, this project aligns with Sustainable Development Goal 4
(SDG 4): Quality Education by leveraging digital technology to promote equitable access to quality

education.

Keywords: Flashcards, English Vocabulary Learning, Web Application, Spaced Repetition, Active Recall
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The Effect of CMC Coating Derived from Cellulose Extracted from Corn Husk on

Slowing the Release of Phosphate Adsorbed by Biofertilizers

Pumrapee Chana', Pawarisa Saenphichl, Thunwarat Khunatepl,

Natthawat Ai-kaew' and Thongpian Singchai'*

!Princess Chulabhorn Science High School Chiang Rai, 345 Moo 2 Rob Wiang Subdistrict, Muang District,
Chiang Rai 57000, Thailand
*E-mail: 05785Pumrapee@pcccr.ac.th

Abstract

This project aimed to study the effect of carboxymethyl cellulose (CMC) coating
derived from corn husk on the delayed release of phosphate adsorbed by biofertilizers,
addressing concerns regarding excessive chemical fertilizer use that leaves persistent
phosphate residues in soil. Biofertilizers were first prepared and subsequently used to adsorb
phosphate from DI water containing 1.0 M dissolved phosphate ions. The amount of
phosphate adsorbed was quantified using the molybdenum blue method with a UV-Vis
spectrophotometer and compared with a standard calibration curve, indicating the high
phosphate uptake capacity of the biofertilizers. The phosphate-loaded biofertilizers were then
coated with CMC extracted from corn husk cellulose, and FT-IR analysis confirmed the
presence of characteristic CMC functional groups, with CH, stretching at 1,400-1,450 cm™ and
C-O-C stretching vibrations at 1,000-1,200 cmt, which were consistent with those of
commercial CMC. To evaluate the effect of the coating on controlling phosphate release, the
coated biofertilizers were immersed in synthetic water for 10 hours. Phosphate concentrations
in the water were measured every 2 hours, revealing an average phosphate concentration of
4.386 mg/L, demonstrating a delayed phosphate release effect compared with uncoated
biofertilizers. Overall, the findings indicated that CMC coating derived from corn husk
effectively slowed phosphate release from biofertilizers and demonstrated strong potential

for sustainable applications in agricultural soil management.

Keywords: Biofertilizers, Carboxymethyl Cellulose, Phosphate
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Development of a Biofilm from Pleurotus sajor-caju Mycelium Using the Cast Film

Technique to Enhance Mineral Nutrient Uptake and Growth of Brassica spp.

Phitthayarat Boon-aiem’, Nichaphat Sirasuphanimit*

Princess Chulabhorn Science High School Phitsanulok, Makham Sung, Mueang Phitsanulok,
Phitsanulok 65000, Thailand
*E-mail: nichaphat.sir@pccpl.ac.th

Abstract

Brassica crops are economically important plants but are unable to form arbuscular
mycorrhizal associations with arbuscular mycorrhizal fungi (AMF) because isothiocyanates
(ITCs) inhibit fungal growth. Therefore, this study developed a Pleurotus mycelium biofilm to
promote fungal colonization inside plant roots as a fungal endophyte. The results showed
that the most suitable biofilm preparation method was scraping the surface of the mycelium
with an inoculating loop and wrapping it with aluminum foil, which promoted hyphal
aggregation and extracellular matrix formation. The biofilm exhibited the greatest tolerance in
the presence of ITCs from cabbage, with a survival rate of 46.08 + 6.17%, and extracellular
matrix production increased as [TC concentration increased. In addition, the Pleurotus
mycelium biofilm enhanced the uptake of nitrogen, phosphorus, and potassium (NPK) to 56.40
+ 0.44, 2.64 + 0.02, and 31.90 + 0.25 mg g ! dry weight, respectively — approximately 1.57 +
0.02, 1.47 + 0.03, and 1.48 + 0.02 times higher than the control group — and promoted plant
growth at an average rate of 0.76 + 0.05 cm day !, compared to 0.22 + 0.02 cm day ! in
untreated plants. These findings suggest that the developed biofilm has potential for
application as a biological product to improve nutrient uptake efficiency and promote plant

growth.

Keywords: Brassica crops, Pleurotus, fungal endophyte, biofilm
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Comparative Study on the Physical Properties of Bone Scaffolds

from Hydroxyapatite and Natural Polymers

Natteera Podaet’, Sisiraphat Thongsai' and Namthip Srikaew'*

IPrincess Chulabhorn Science High School Loei, That, Chiang Khan, 42110 Thailand

*E-mail: natteera04941@pcshsloei.ac.th

Abstract

Comparative Study on the Physical Properties of Bone Scaffolds from Hydroxyapatite
and Natural Polymers was conducted to investigate the physical properties of bone scaffolds
from hydroxyapatite combined with natural polymers at different ratios, analyze their
mechanical strength and porous structures, and evaluate their potential for bone substitute
applications. Hydroxyapatite was synthesized from bovine bone and characterized using
Fourier-transform infrared spectroscopy (FT-IR). Ten scaffold formulations were fabricated
using the freeze-drying technique and evaluated for compressive mechanical properties,
volumetric porosity using the liquid displacement method, and area porosity and pore size
through scanning electron microscopy (SEM) combined with Image) analysis. The results
confirmed the successful synthesis of hydroxyapatite, with characteristic functional groups
consistent with reference data. All scaffold formulations exhibited comparable compressive
strength, while their elastic modulus values were within the range of human cancellous bone.
The composition and ratio of polymers significantly influenced scaffold porosity and pore size.
Among all formulations, Formulation 7, consisting of 5 ¢ hydroxyapatite, 1 ¢ chitosan, and 4 ¢
gelatin, demonstrated the most favorable overall properties, with a volumetric porosity of
61.11 + 9.62%, an area porosity of 18.33%, and an average pore size of 101.18 + 39.28 um,
providing a suitable environment for bone cell infiltration, attachment, and growth. These
findings indicate the potential of this scaffold for further development as a bone substitute

material for tissue engineering applications.

Keywords: Bone Scaffold, Hydroxyapatite, Natural Polymers, Biomaterials, Tissue Engineering
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The study of the ratio of zeolite and humic acid to the properties and nutrient release

of hydrogel synthesized from okra mucilage

Nattarida Piwkam', Thunjira Saensupa’, Jinda Ponata' and Thanyanee Chokkanjanakun'*

IPrincess Chulabhorn Science High School Mukdahan, Ban Nong Hoi, Bang Sai Yai, Mukdahan 49000, Thailand
*E-mail: 05907@pccm.ac.th

Abstract

This study aimed to investigate the effect of different zeolite-to-humic acid ratios on
the properties of hydrogel synthesized from okra mucilage for use as a slow-release fertilizer,
as well as their influence on nutrient release. The hydrogel was prepared primarily from
natural materials by using okra mucilage as the base material and enhancing its performance
through the incorporation of zeolite and humic acid at different ratios. The hydrogel was then
evaluated for its water-holding capacity, gel fraction, and nutrient release behavior of NPK
fertilizer in soil. The results indicated that the addition of zeolite significantly improved the
water retention capacity and structural stability of the hydrogel, making it more suitable for
controlled nutrient release. Meanwhile, the incorporation of humic acid enhanced nutrient
transfer from the soil to plants, thereby improving nutrient uptake and utilization.
An appropriate ratio of zeolite to humic acid enabled the hydrogel to effectively regulate
nutrient release while prolonging its degradation period. Therefore, the developed hydrogel
shows strong potential as a slow-release fertilizer system that can reduce nutrient loss,

improve fertilizer use efficiency, and minimize environmental impacts.

Keywords: okra mucilage, hydrogel, zeolite, humic acid, slow-release fertilizer
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High-Protein Crispy Snack from freshwater Algae : A New Plant-Based Protein Alternative

Saritwat Jiarapong', Theewara Talernglap' and Watcharaporn Saenna'*

Princess Chulabhorn Science High School Buriram, Satuek, Buriram 31150, Thailand

*E-mail: saritwatjiarapong@pcshsbr.ac.th

Abstract

This research project aimed to develop a baked crispy snack using Spirogyra, a
freshwater algae with high protein content, as the main ingredient. The objective was to create
a healthier snack with higher nutritional value than conventional snacks, which are generally
high in fat, low in protein, and contain many food additives. Spirogyra provides protein
comparable to soybeans and some animal-based sources while also supplying vitamins,
minerals, and dietary fiber. It is easy to cultivate, grows rapidly, and has minimal environmental
impact, making it a promising resource for sustainable health food development. The product
was formulated with Spirogyra as the primary ingredient and topped with roasted sesame
seeds to enhance nutritional value while using health-conscious seasonings. The production
process included raw material preparation, seasoning, baking, and packaging, followed by
quality evaluation. Quality assessment focused on protein, fat, moisture, and ash content. The
product contained 22.00+0.53 ¢ of protein per 100 ¢, exceeding the target of at least 15.00 ¢
per 100 g. The fat content was 2.70+0.28 g per 100 ¢, meeting the criterion of not exceeding
8.00 ¢ per 100 g. The average moisture content after storage was 6.42+1.63 %, remaining below
the 10% limit, while the average ash content was 16.91+0.35 %, indicating the total mineral
content after ashing. The results demonstrate that the developed Spirogyra-based baked
crispy snack successfully achieved the project objectives and hypotheses. The project also
supports the Sustainable Development Goals (SDGs), particularly Goal 9, promoting innovation
and sustainable industrialization, and Goal 12, encouraging sustainable consumption and

production.

Keywords: Plant-based protein, Spirogyra
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Development of an Artificial Intelligence Model for Predicting Chemotherapy Response

in Non-Small Cell Lung Cancer (NSCLC) Patients Using CT Imaging and Genomic Data

Chanyanuch Oumyoo', Kornkamon Thonghom' and Rattaporn Klinbantom'*

!Princess Chulabhorn Science High School Lopburi, Huai Pong, Khok Samrong, Lopburi 15120, Thailand
*E-mail: 04796@pccl.ac.th

Abstract

This study aimed to develop artificial intelligence models to predict chemotherapy
response in patients with non-small cell lung cancer (NSCLC) using radiomic features from
computed tomography (CT) images and genomic gene expression data. Radiomic features
were quantitatively extracted from segmented tumor regions, while genomic data consisted
of selected gene expression features associated with treatment response. Logistic Regression
and Random Forest models were constructed and evaluated using the AUC, accuracy, and
sensitivity. For radiomic-based prediction, Logistic Regression achieved superior performance
with an AUC of approximately 0.83, an accuracy of about 0.82, and a sensitivity of around 0.89,
compared with Random Forest (AUC = 0.76, accuracy = 0.68). These results suggest that
radiomic and genomic data combined with machine learning techniques have potential value
for predicting chemotherapy response in NSCLC patients and may serve as a foundation for

future clinical decision support tools.

Keywords: NSCLC, Radiomics, Genomics, Machine Learning
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Development of Crude Extract-Based Edible Coatings for Shelf Life Extension and

Control of Crown Rot Disease Caused by Fusarium spp. in Namwa Banana

(Musa sapientum)

Woramon Wonglert', Suphichanyanun Chatratanakul', Thanthip Malaengphan'* and Wilawan Chuaboon®

IPrincess Chulabhorn Science High School Pathum Thani, Bo Ngoen, Lat Lum Kaeo, Pathum Thani, 12140 Thailand
2Department of Asricultural Technology, Faculty of Science and Technology, Thammasat University, Klong Nuensg,
Klong Luang, Pathumthani 12121, Thailand

*E-mail: woramon.won@pcshspt.ac.th

Abstract

This study aimed to evaluate the effectiveness of an edible coating made from gum
arabic, chitosan, and herbal extracts in controlling Fusarium spp., the main cause of crown rot
disease in Namwa bananas, and to investigate its effects on postharvest fruit quality.
The fungal pathogen was isolated from infected bananas and identified based on its
morphological characteristics. Clove and sweet flag extracts were prepared using 99% ethanol
and tested for antifungal activity on potato dextrose agar (PDA) at concentrations of 1%, 5%,
and 10%. The results showed that 10% clove extract provided the highest inhibition of fungal
growth compared with the other concentrations and the sweet flag extract. Therefore, it was
selected as the active ingredient for the coating formulation. Chitosan concentrations of 1%,
2%, and 3% were also evaluated, and 2% chitosan showed the best balance between
antifungal effectiveness and coating performance. The developed edible coating was then
applied to Namwa bananas and compared with an untreated control. The coated bananas
showed reduced fungal growth on the crown, lower weight loss, delayed peel color change,
and a slower increase in total soluble solids (%TSS). These findings indicate that the edible
coating containing gum arabic, 2% chitosan, and 10% clove extract is an effective and
environmentally friendly method for controlling Fusarium spp. and extending the postharvest

shelf life of Namwa bananas.

Keywords: Namwa Banana, Fusarium spp., Crown rot disease, Edible coating
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Development of Bacterial Cellulose Sheets from Agricultural Waste Materials Using

Acetobacter xylinum.

Chotika Sibtute' and Pavitrapond Surapipit'*

IPrincess Chulabhorn Science High School Chonburi, Nong Chak, Ban Bueng, Chonburi, 20170 Thailand
*E-mail: 6706399@pccchon.ac.th

Abstract

This study investigated the production of bacterial cellulose sheets from watermelon
peel waste using Acetobacter xylinum as a sustainable alternative to synthetic leather.
The research aimed to convert agricultural waste into a value-added biomaterial with
environmentally friendly properties. Watermelon peel waste was used as the cultivation
substrate, and the resulting bacterial cellulose sheets were evaluated for their physical and
mechanical properties. The findings showed that the sheets exhibited good flexibility, elasticity,
and mechanical strength comparable to synthetic leather, demonstrating their potential for
practical applications. Although the addition of L-arginine did not significantly enhance
bacterial cellulose production under the experimental conditions, surface treatment with
beeswax effectively improved water resistance. Furthermore, dyeing with sappanwood extract
resulted in good color absorption and satisfactory color durability. Overall, the results suggest
that bacterial cellulose derived from watermelon peel waste is a promising, eco-friendly
alternative to synthetic leather and highlights the potential of agricultural waste as a

sustainable resource for developing high-performance biomaterials.

Keywords: Acetobacter xylinum, bacterial cellulose, agricultural waste, synthetic leather, sustainable

biomaterials.
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The Study of an Optimal Ratio for Liquid Plaster with Antibacterial Activity Against

Staphylococcus aureus Using Galangal Essential Oil Extract.

Natthabhorn A-runseangsil’ and Wareekan Kaowpong'*

!Princess Chulabhorn Science High School Phetchaburi , Kaoyai, Cha-Am, Phetchaburi
*E-mail : 64wareekarn.kha@pccphet.ac.th

Abstract

Acute wounds located in areas of frequent movement and in regions with limited
surface area for applying sheet-type plasters present challenges for protecting the wound
from environmental exposure. This is especially true for small wounds or those situated in
hard-to-reach areas such as periungual regions or finger joints, which are also at increased
risk of infection from skin microorganisms. This study aimed to develop a liquid bandage
containing galangal essential oil that can form a conformable, flexible wound-sealing film
with antimicrobial activity against Staphylococcus aureus. Liquid bandage formulations were
prepared using ethanol, ethyl acetate, polyvinyl butyral, polyvinylpyrrolidone, and
polyethylene glycol 400. Galangal essential oil was incorporated at concentrations of 20%,
30%, and 40%. The physical properties including viscosity, water permeation, drying time,
and contact angle were evaluated, along with the antimicrobial efficacy of the galangal
essential oil. The results demonstrated that the formulation containing ethanol : ethyl
acetate : polyvinyl butyral : polyvinylpyrrolidone : polyethylene glycol 400 in the ratio 58 :
30 : 10 : 2 : 0 exhibited a viscosity of 162.8 MPa-s, water permeation of 0.078 g/day, a drying
time of 7.83 minutes, and a contact angle of 53 degrees, closely resembling the physical
characteristics of commercial products. Additionally, inhibition of Staphylococcus aureus
growth was achieved with only 20% galangal essential oil. It can be concluded that the
liquid bandage containing galangal essential oil provides effective wound sealing and shows

antibacterial activity against Staphylococcus aureus.

Keywords: liquid bandage, galangal essential oil, Staphylococcus aureus, film physical properties,

antimicrobial activity
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Development of Nano-Biopesticides from Mature Mango Leaf and Rambutan Peel

Extracts for the Inhibition of Xanthomonas sp., the Causal Agent of Citrus Canker

in ‘Tubtim Siam’ Pomelo

Orasa Sukaek', Radanatthakun Changsanl, Piemsuk Yaovvaphakonl,

Anuruth Meedsen', Piyada Guedduaythong'*
!Princess Chulabhorn Science High School Nakhon Si Thammarat,
Amphoe Mueang Nakhon Si Thammarat, Nakhon Si Thammarat, 80330, Thailand

*E-mail: armbio39@g¢mail.com

Abstract

Tubtim Siam' pomelo is a Geographical Indication (GI) product and a major export
commodity of Nakhon Si Thammarat Province. Growers currently face citrus canker caused by
Xanthomonas axonopodis, which produces lesions on the fruit surface and reduces market
value. The current control strategies rely on repeated applications of copper-based
compounds, leading to pathogen resistance and chemical residue accumulation. This study
compared the antibacterial activity of mature mango leaf extract, rambutan peel extract, their
combination, and silver nanoparticles synthesized from the most effective extract against
Xanthomonas sp. Antibacterial activity was evaluated using the disc diffusion method, while
the minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC)
were determined. Rambutan peel extract at 50 mg/ml exhibited the highest antibacterial
activity, with a statistically significant difference at the 0.05 level, producing an inhibition zone
of 11.76 = 0.02 mm. The MIC and MBC values were 6.25 mg/ml and >50 mg/ml, respectively.
The combination of mature mango leaf and rambutan peel extracts at a 2:1 ratio showed the
highest antibacterial activity among the combinations, producing an inhibition zone of
6.18 + 0.02 mm (p < 0.05). Biogenic silver nanoparticles synthesized from rambutan peel
extract exhibited the strongest antibacterial activity, producing an inhibition zone of 15.70 +
0.02 mm. The MIC decreased to 0.3125 mg/ml, while the MBC was >20 mg/ml. These findings
suggest that plant-derived biogenic silver nanoparticles provide an environmentally friendly

alternative to copper-based compounds for controlling citrus canker in pomelo orchards.

Keywords: Canker disease, Mangiferin, Phenolic compounds, Silver Nanoparticles
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Study of Fiddler Crab Density in Relation to Soil Properties and Soil Carbon

Sequestration in Ban Modtanoi Mangrove Forest, Kantang District, Trang Province

Natthawanee Chuhoithong', Waratchaya Kwannimit, Sirikwan Nuphuti' and Nuengruethai Chaimanee'*

!Princess Chulabhorn Science High School Trang, Bang Rak, Mueang Trang, Trang 92000, Thailand
*E-mail: 06367@pcshstrg.ac.th

Abstract

This study investigated the relationship between fiddler crab population density, soil
properties, and carbon sequestration in the Ban Modtanoi mangrove forest, Trang Province,
Thailand. Soil samples were collected from a depth of 30 centimeters at two locations:
the community enterprise area and the pier area. Soil properties were analyzed following the
GLOBE Soil Protocol, and soil organic carbon was estimated using the Loss-on-Ignition method.
The results showed that the pier area had a significantly higher mean fiddler crab density than
the community enterprise area, with 90.5 and 44.8 individuals per square meter, respectively.
The higher crab density was associated with improved soil physical properties, including higher
soil moisture, lower soil temperature, and a clay loam soil texture that retained more water
and organic matter than the sandy clay loam soil in the community enterprise area. Both
locations had a soil pH of 6 and very low levels of nitrogen, phosphorus, and potassium.
However, the pier area contained higher organic matter (6.92%) and soil organic carbon (2.65%)
than the community enterprise area (4.36% and 1.54%, respectively). These findings suggest
that greater fiddler crab population density is associated with improved soil properties and
increased carbon sequestration. Burrowing and bioturbation enhance soil porosity and
structure, promoting the accumulation and burial of organic matter in deeper soil layers.
Therefore, fiddler crabs play an important ecological role in increasing the blue carbon
sequestration potential of mangrove forests, serving as a guideline for the sustainable

conservation of coastal ecosystems.

Keywords: Mangrove Forest, Fiddler Crab, Soil Properties, Carbon Sequestration
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A Study of the Physical Properties of Alginate-Based Coatings Incorporate with Zingiber
montanum and Curcuma longa Extracts for Inhibiting

Colletotrichum spp. in Nam Dok Mai Mangoes.

Arawa Salaeh', Nakamon Sangket' and Nussara Donraman'*

!Princess Chulabhorn Science High School Satun , Chalung, Mueang Satun, Satun, 91140 Thailand

*E-mail: nussara.d@pccst.ac.th

Abstract

Nam Dok Mai mansgo is a widely cultivated variety in Thailand, highly regarded for its
sweet flavor, pleasant aroma, and premium quality, making it ideal for export. However,
production faces significant challenges from anthracnose disease caused by the fungus
Colletotrichum spp., which leads to fruit rot and substantial economic losses. This study
developed an alginate coating enriched with Cassumunar ginger and turmeric extracts to
combat anthracnose in Nam Dok Mai mangoes. Results showed that a 75:25 ratio, using a 95%
ethanol solvent, achieved optimal physical properties and a 69.89% antifungal efficiency. This
natural alternative effectively extends shelf life and reduces chemical reliance, offering a

sustainable solution for the mango export industry.

Keywords: Sodium Alginate, Cassumunar ginger, Curcuma longa, Curcumin, Anthracnose
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Development of a Biosensor Test Kit Containing Butterfly Pea and Red Cabbage

Extracts for Heatstroke Risk Assessment

Kantinan Koror', Pariyakorn Sawasdee', Pornpan Chomwong™ and Chamras Promptmas’

IPrincess Chulabhorn Science High School Suphanburi No.89 Village No. 3, Thung Khok,
Song Phi Nong, Suphanburi, 72110, Thailand
2Mahidol Salaya University No.999 Phutthamonthon Sai 4 Rd, Salaya, Phutthamonthon,
Nakhon Pathom, 73170, Thailand

*E-mail: kokantinan182@gmail.com

Abstract

This project aims to investigate the effectiveness of a test strip containing extracts
from butterfly pea (Clitoria ternatea) and red cabbage (Brassica oleracea var. capitata f. rubra)
for assessing the risk of heat stroke. The test strip utilizes anthocyanin extracts, which exhibit
color changes in response to variations in pH. The experiment began with the extraction of
anthocyanins from the natural plant sources, followed by an investigation of their color
changes across different pH levels. The extracts were then coated onto filter paper with
suitable sweat-absorption properties.

The results demonstrated that the developed test paper successfully changed color
according to the pH of sweat. Sweat pH was found to be associated with the lactic acid
concentration in sweat. As the acidity of sweat increased, the lactic acid level also increased,
indicating a higher risk of heat stroke. Therefore, the pH test strip developed in this study is a
suitable method for rapid risk assessment and provides an effective tool for monitoring and

evaluating the risk of heat stroke.

Keywords: Heat stroke, Global warming, Indicator, Acidit
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Investigation and Comparative Study of Zinc Oxide Nanoparticles Synthesized via
Green Chemistry and Sol-Gel Methods for Textile Coating and Photocatalytic

Degradation of Methylene Blue

Chatrnichanan Naidan®, Sirawan Kwangkhwang®, Sutthida Netsavvangl*and Teerapat Khanjai'

IPrincess Chulabhorn Science High School Chiang Rai, 345 Moo 2 Rob Wiang Subdistrict, Muang District,Chiang Rai 57000,
Thailand
*E-mail: 05855sutthida@pcccr.ac.th

Abstract

This project aims to study the green synthesis of zinc oxide nanoparticles and to
evaluate their performance in cotton fabric coating and methylene blue degradation. Zinc
oxide nanoparticles were synthesized using coriander leaf extract and the sol-gel method.
The nanoparticles were applied to cotton fabric by dipcoating and spray-coating, and water
contact angles were measured. The green-synthesized TEM image shows size of nanoparticles
at about 100-150 nm, while sol-gel nanoparticles at 5-20 nm. Cotton coated with sol-gel
nanoparticles showed a higher water contact angle at 79.23° compared to 74.00° from the
green method, maintaining hydrophobicity after 15 washing cycles; spray-coating also
performed better than dip-coating. In methylene blue degradation, sol-gel ZnO showed the
highest efficiency at 56.5%, whereas the green method achieved 40.58%. These findings
indicated that the sol-gel method provided better particle size control and dispersion,

resulting in higher surface area and improved photocatalytic properties

Keywords: ZnO NPs, green synthesis, sol-gel, coated fabric, photocatalysis
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Development of an Image Processing-Based System for Microplastic Detection in Water

Using Fluorescence of Rhodamine B and Silver Nanoparticles
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Natpassorn Laonet?, Wipharat Chuachuad Chaiyasith3, Rattapoom Waranusast®

L2princess Chulabhorn Science Hish school Phitsanulok No.86 Village No. 4 Makham Sung, Mueang Phitsanulok,
Phitsanulok, 65000 Thailand
*Naresuan University No. 99 Village No. 9 Tha Pho, Mueang Phitsanulok, Phitsanulok 65000 Thailand

*e-mail: nitchakarn.niixg@gmail.com
Abstract

Microplastics have emerged as a significant environmental concern due to their
ubiquity in water, soil, and air, as well as their potential to accumulate in the human body
and pose various health risks. Consequently, this project developed a microplastic detection
system utilizing Surface-Enhanced Fluorescence (SEF) combined with image processing
techniques. Silver nanoparticles (AgNPs) were employed to enhance the fluorescence signal
of Rhodamine B solution, thereby increasing detection sensitivity. The detection system was
designed as a closed unit to minimize ambient light interference, equipped with a webcam
and internal UV LED lighting to stimulate fluorescence. Experiments were conducted to
determine the optimal conditions by varying the Rhodamine B concentration between 10 to
10 M and adjusting the ratio of silver nanoparticles to Rhodamine B solution from 1:1 to 3:1.
The results indicated that the most effective condition was Rhodamine B at a concentration
of 10° M mixed with silver nanoparticles at a 2:1 ratio. This yielded the highest absorbance
value of 1.85+0.01 AU, which correlated directly with the most distinct fluorescence signal,
enabling the system to effectively differentiate microplastics from the background solution.
Upon testing the image processing system with 5000 sample images of microplastics at
concentrations of 1-10 ppm, a coefficient of determination of 0.94 was observed. This
developed system facilitates a more convenient and rapid microplastic detection process,
addressing the demand for effective monitoring in various environments and mitigating the

current issue of discontinuous environmental surveillance.

Keywords: Microplastics, Rhodamine B, Silver Nanoparticles, Surface-Enhanced Fluorescence (SEF)
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Development of 3D Printing Filament from Carboxymethyl Cellulose Synthesized from

Sugarcane Bagasse

Wanwalee Tangmongkhon', Kanyaphat Jumprom' Chanunphat Khotewong'* and Suparak Raksa*

IPrincess Chulabhorn Science High School , Chiang Khan, Loei, 42110 Thailand
*E-mail: chanunphat.kh@pcshsloei.ac.th

Abstract

This study aimed to develop a sustainable 3D-printing filament using carboxymethyl
cellulose (CMC) synthesized from sugarcane bagasse and to evaluate its mechanical, thermal, and
printability properties. The experimental procedure consisted of five main stages: (1) preparation
and purification of sugarcane bagasse, (2) cellulose extraction, (3) CMC synthesis through
alkalization and carboxymethylation, (4) blending of the synthesized CMC with polylactic acid
(PLA) and maleic anhydride-grafted PLA (MA-g-PLA) as a compatibilizer, and (5) filament extrusion
using a mini twin-screw extruder. The synthesized CMC was characterized by Fourier Transform
Infrared Spectroscopy (FTIR) in the mid-infrared region (4,000-400 cm™). FTIR analysis confirmed
the successful synthesis of CMC, with a prominent absorption peak at 3270.36 cm™ corresponding
to hydroxyl (-OH) stretching vibrations characteristic of cellulose derivatives. The fabricated
filament exhibited a uniform average diameter of 2.15 + 0.05 mm. Mechanical testing conducted
according to ASTM D885-03 revealed a maximum tensile strength of 21.402 MPa and
an elongation at break of 1.4%. Differential Scanning Calorimetry (DSC) analysis showed a glass
transition temperature (Tg) between 50 and 55 °C, a recrystallization temperature (Tcc) between
90 and 110 °C, and a melting temperature (Tm) in the range of 150-170 °C. The incorporation of
bagasse-derived CMC enhanced the thermal behavior and printability of the filament
while maintaining compatibility with conventional FDM 3D printers. These findings demonstrate
the potential of sugarcane bagasse as a renewable feedstock for producing value-added

bio-based 3D-printing materials and contribute to the sustainable utilization of agricultural waste.

Keywords: Sugarcane Bagasse, Carboxymethyl Cellulose, 3D Printing Filament
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Development and Characterization of Hydroxyapatite-Based Materials Derived

from Waste Nile Tilapia Scales from Mekong River Cage-Farming Communities

for a Targeted Drug Delivery System in Bone Infection Treatment.

Patcharapron Sansom’, Wadee Le '*

!Princess Chulabhorn Science High School Mukdahan , Bang Sai Yai, Mueang Mukdahan, Mukdahan. 49000 Thailand
*E-mail: 05944@pccm.ac.th

Abstract

This study focuses on the extraction and characterization of hydroxyapatite (HAp)
derived from Nile tilapia scales to evaluate its quality and suitability as a drug delivery material
for bone infection treatment. The fish scales were cleaned, soaked in NaOH solution, and
calcined at 1,000 °C for 3 h. Five HAp formulations were prepared, four of which were further
treated with KOH at concentrations of 1 M and 3 M for 1 and 5 hours. Chemical structure was
analyzed using Fourier-transform infrared spectroscopy (FT-IR), porosity was determined by
iodine number via iodometry, and surface characteristics were examined by field-emission
scanning electron microscopy (FESEM). Gentamicin was used as the model antibiotic, and its
release from HAp pellets was measured using spectrophotometry. Statistical analysis was
performed using one-way ANOVA followed by Tukey’s HSD post hoc test (p < 0.01). The HAp
appeared as a white powder containing P-O, P-OH, and COs2 bonds. The surface exhibited
porosity, and iodine number varied significantly among formulations (p < 0.01). HAp treated
with 1M KOH for 5 hours showed the highest iodine number and encapsulated the most
gentamicin. Pellets retained their shape for up to one day in fluid before disintegration. In
simulated body fluid (SBF), Gentamicin release increased daily, with rapid release during days
1-4, while in distilled water, release increased quickly during days 1-3. The release rate and
total amount decreased over time. The Higuchi model fit all formulations well (R2 ~ 1), and

no significant differences in Gentamicin release were observed among pellets.

Keywords: hydroxyapatite, tilapia scales, drug delivery system
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Development of a Sustainable Plant-Based Bio-Mordant from Agriculture Waste

for Enchanted Mud Dyeing of Silk Fibers

Rachalop Junjuntuk’, Peerapat Sanglai’

Iprincess Chulabhorn Science High School Buriram , Satuek, Satuek, Buriram, 31150 Thailand

*E-mail: rachalopjunjuntuk@pcshsbr.ac.th

Abstract

The textile industry requires environmentally sustainable alternatives to synthetic
mordants, which generate hazardous waste and environmental concerns. This study
developed an eco-friendly bio-mordant from pomegranate (Punica granatum) peel extract,
rice husk ash alkaline solution, and local natural mud to improve mud-assisted natural dyeing
of silk fibers. Six bio-mordant formulations (100:0:0, 100:0:20, 100:10:20, 100:20:20, 100:30:20,
and 100:40:20 mL) were evaluated prior to dyeing with sappanwood (Caesalpinia sappan)
extract. Color properties were measured using the CIELAB color system, while washing fastness
was assessed through three washing cycles. EDS, FTIR, UV-Visible spectroscopy, and SEM were
employed to characterize the materials and support the proposed dyeing mechanism. The
formulation containing 100 mL mud, 30 mL pomegranate extract, and 20 mL rice husk ash
solution exhibited the highest color saturation (Chroma = 8.95) and the lowest color loss
(0.36%) after repeated washing. The enhanced performance is attributed to coordination
interactions among tannin-derived phenolic compounds, naturally occurring metal ions in the
mud, and silk fibroin, resulting in a stable dye-metal-fiber coordination network. The findings
demonstrate that agricultural wastes can be transformed into an effective bio-mordant
capable of improving traditional mud-assisted silk dyeing while reducing dependence on
synthetic mordants and supporting sustainable textile production under the Bio-Circular-Green

(BCG) Economy Model.

Keywords: Bio-mordant, Coordination complex, Mud dyeing, Silk fiber, BCG Model
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Nanolignin for Eugenol Delivery: A Biological Alternative

for Sustainable Rice Blast Control

Natthakarn Chansamut'*, Wipawee Srihanon', Pongtanawat Khemthong', Jakkapop Phanthasri',
Panot Krukkratoke' and Issaraporn Rakngam”

IPrincess Chulabhorn Science High School Lopburi, Huai Pong, Khok Samrong, Lopburi, 15120, Thailand
2National Nanotechnology Center, National Science and Technology Development Agency,
Khlong Nueng, Khlong Luang, Pathum Thani, 12120, Thailand
*E-mail: 04799%@pccl.ac.th

Abstract

This project was conducted to develop an environmentally friendly bioactive
compound delivery system using lignin, a naturally biodegradable biomaterial, as a carrier for
encapsulating eugenol. Eugenol is a natural compound with strong antimicrobial potential
against plant pathogens. Therefore, this study investigated the release behavior of eugenol
under different temperature conditions to evaluate the potential of the developed system for
controlling Rice Blast Disease and reducing dependence on chemical pesticides in agriculture.
Lignin nanoparticles encapsulating eugenol (LNPs-EUG) were synthesized and characterized.
The prepared nanoparticles exhibited an average particle size of 67.57 nm and high stability,
with a zeta potential of -43.2 mV. Chemical structure analysis using FTIR and XRD confirmed
the successful encapsulation of eugenol within the amorphous lignin matrix. The release
behavior was examined using UV-Vis spectrophotometry by determining the maximum
absorbance wavelength, with analysis performed at 282 nm. The results showed that the
developed delivery system provided sustained and controlled release for more than 20 hours,
while release rates increased at higher temperatures. In conclusion, the developed lignin
nanoparticles encapsulating eugenol demonstrate strong potential as a stable controlled-
release bioactive delivery system. This system may improve the efficiency of natural bioactive
compounds for sustainable agricultural applications while supporting environmentally friendly
crop disease management and efficient natural resource utilization for future sustainable
farming development worldwide.

Keywords: Eugenol, Nanolignin, Encapsulation
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Development of a Phase Change Film with Eggshell-Based Microcapsules for Efficient

Nocturnal Heat Release in Quail Chick Farms

Nanthin Lertwannavit 1, Peerawat Pengnaree1

Iprincess Chulabhorn Science High School Pathum Thani,51 Village No. 6, Bo Ngoen Sub-district,
Lat Lum Kaeo District, Pathum Thani 12140, Thailand

*E-mail: nanthinlertwannavit@gmail.com

Abstract

Quail are economically important poultry raised primarily for meat and egg production.
During the early post-hatch stage, quail chicks are highly susceptible to temperature fluctuations
due to their sparse feather coverage and limited ability to regulate body temperature. This project
aimed to develop a temperature-regulating film incorporating phase change materials (PCMs)
through microencapsulation technology reinforced with eggshell powder. The developed film was
designed to absorb thermal energy during the daytime and gradually release stored heat at night,
thereby maintaining the brooding environment within the optimal temperature range of 32-35°C.
During material fabrication, the ratio of methyl methacrylate (MMA) to ethylene glycol
dimethacrylate (EGDMA) was systematically optimized. Experimental results demonstrated that an
MMA ratio of 25:75 provided the highest microencapsulation efficiency for the phase change
material. The resulting film exhibited effective thermal energy storage and controlled heat release,
reducing the diurnal temperature fluctuation within the brooding environment to only 0.81°C. The
improved thermal stability significantly alleviated physiological stress in quail chicks, allowing
metabolic energy to be preferentially allocated toward growth rather than thermoregulation.
Consequently, chicks exhibited significantly greater body weight gain and a higher survival rate
compared with conventional brooding conditions. Furthermore, the incorporation of waste eggshell
powder as a bio-based reinforcing material enhances the sustainability of the system by valorizing
agricultural waste while reducing dependence on external energy sources. Overall, the developed
temperature-regulating film represents an environmentally sustainable approach to brooding
management that is consistent with the biological and developmental requirements of newly

hatched quail chicks.

Keywords: temperature-regulating film, phase change materials (PCMs) , microencapsulation, eggshell

powder, quail chicks
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The Development of Water Filter Resin Quality Using Sodium Hydroxide

from Clam Shells
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*E-mail: 6706400@pccchon.ac.th

Abstract

This research aimed to synthesize sodium hydroxide from cockle shells at different
quantities to investigate its chemical properties, as well as to compare its effectiveness in
regenerating ion exchange resin. The results showed that prior to regeneration, the ion
exchange resin exhibited an ion removal efficiency of only 55.56 + 0.00%. After regeneration
with sodium hydroxide synthesized from cockle shells at various quantities, the ion removal
efficiency of the resin significantly increased. Among all conditions, sodium hydroxide
synthesized from 20 ¢ of cockle shells, which provided the highest concentration (0.267 M),
demonstrated the best regeneration performance, resulting in an ion removal efficiency of
91.67 + 1.31%. In contrast, sodium hydroxide synthesized from 10 ¢ and 30 ¢ of cockle
shells yielded lower ion removal efficiencies of 88.89 + 3.70% and 81.48 + 0.00%,
respectively. These differences were statistically significant (p < 0.05). The observed results
are consistent with the FTIR spectra of the synthesized sodium hydroxide compared with
commercial sodium hydroxide. The sodium hydroxide synthesized from 30 g of cockle shells
exhibited a higher level of impurities, which may interfere with access to the active sites of
the resin or cause partial blockage on the resin surface. Although the sodium hydroxide
synthesized from 10 ¢ and 20 g of cockle shells contained fewer impurities, the
concentration effect played a crucial role. The sodium hydroxide obtained from 20 ¢ of
cockle shells provided an optimal driving force, enabling effective activation of the resin’s

active sites and leading to superior regeneration performance.

Keywords: Sodium hydroxide, ion exchange resin regeneration, ion removal efficiency
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Synthesis of Heteroatom-Doped Carbon Dots with Enhanced Near-Infrared
Fluorescence and Photothermal Properties toward Bioimaging and Photothermal

Therapy Applications.
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. Manas Sittishoktram® and Cheewita Suwanchawalit?
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*E-mail: 64natthaphat.poj@pccphet.ac.th

Abstract

Cancer remains a critical global public health challenge, and conventional therapeutic
strategies often cause substantial side effects. These limitations have motivated the
development of multifunctional nanomaterials capable of both bioimaging and near-infrared
(NIR) photothermal therapy, which offer deep tissue penetration and low background
interference. In this study, nitrogen- and sulfur-doped carbon dots (N,S-CDs) were synthesized
via a solvothermal approach using citric acid, urea, and DMSO to modulate defect states and
bandgap structures for enhanced NIR absorption and emission. The carbon dots doped with
6 g of nitrogen precursor exhibited the highest absorption at 650 nm and superior
photothermal conversion efficiency, followed by those doped with 12 ¢, which generated
additional trap states. Optimization of solvent composition revealed that 5 mL of DMSO
combined with 1 ¢ of citric acid and 3 g of urea yielded the highest photothermal performance
(PCE percentage at 61.8). Conversely, prolonged heating induced particle aggregation,
diminishing both fluorescence intensity and photothermal behavior. Collectively, these
findings demonstrate that the synthesized N,S-CDs possess favorable NIR-active properties for
bioimaging and photothermal therapy, highlighting their potential as promising theranostic

materials for integrated cancer diagnosis and treatment.

Keywords: Carbon Dots, Heteroatom Doping, Near-Infrared, Photothermal Therapy, Theranostics
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Development of a Bio=Soft Splint from Corn Husk Cellulose Fibers

for Orthopedic Applications.

Kanphitcha Sangkeaw', Punwadee Waeloday', Pimbun Muangthong',

Panyalak Khaorapapong', Pornpimol Ruangpengl* and Paweena Porrawatkul®
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Tha Ngio, Mueang Nakhon Si Thammarat District, Nakhon Si Thammarat, 80280 Thailand

*E-mail: pornpimol.r@pccnst.ac.th

Abstract

In this study, we develop composite materials for orthopedic soft splint applications
and investigate their tensile strength, thermal ventilation, water resistance and
biodegradability. Cellulose fibers were extracted from corn husks using sodium hydroxide
and hydrogen peroxide treatments and incorporated into a composite matrix of corn starch,
glycerol and acetic acid. Four cellulose fiber loadings 0.25, 0.50, 0.75 and 1.00 ¢ were
investigated. Cellulose fiber content significantly affected the properties of the bio-soft
splints. The specimen reinforced with 0.75 g of cellulose fiber exhibited the highest tensile
strength of 44.93 + 3.96 N, highest water contact angle of 81.62° + 7.49° and highest weight
loss after biodegradation of 33.33%. Thermal ventilation tests indicated all formulations
exhibited similar temperature values ranging from 39 to 41°C, suggesting comparable heat
dissipation properties. Furthermore, FTIR analysis confirmed formation of hydrogen bonding
interactions within the composite structure, contributing to improved mechanical
performance. In conclusion, incorporation of 0.75 g of cellulose fiber provided the most
suitable formulation for biodegradable soft splints due to superior mechanical strength,
water resistance and biodegradability. This study demonstrates the potential of utilizing
corn husk agricultural waste as a value-added biomaterial, reducing use of synthetic
materials and promoting environmentally friendly medical biomaterials for future

orthopedic applications.

Keywords: Orthopedic splint, Natural fiber, Corn husk cellulose
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Development of Cocoa Pod Husk Biochar-Integrated Mortar for Carbon Footprint

Reduction
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Abstract

This research aimed to produce and evaluate the physical, mechanical, and chemical
properties, as well as the CO, sequestration efficiency, of mortar integrated with cocoa pod
husk biochar as a natural sand replacement. The biochar was synthesized via pyrolysis and
utilized to substitute natural sand at weight ratios of 0% (C0), 3% (C3), 6% (C6), 9% (C9), and
12% (C12). The specimens were water-cured and tested for their properties at 28 days in
compliance with the TIS 1776-2560 standard. The experimental results: Formulas C3 and C6
are highly suitable for structural applications, characterized by high density and outstanding
compressive strengths ranging from 150.51 - 93.63 kg/cm?, respectively, which surpass the
minimum TIS standard threshold by 3 to 5 times. Formulas C9 and C12 are ideal for lightweight
walling and insulation applications; the honeycomb-like porous structure of the biochar
reduced the material density to a minimum of 1.64 g/cm? imparting excellent thermal
insulation properties while maintaining compressive strengths of 54.34 - 38.10 kg/cm?,
respectively, which still exceed the minimum standard requirement (25.49 kg/cm?).
Furthermore, the porous architecture combined with surface hydroxyl and carbonyl functional
groups on the biochar enhanced CO, capture via dipole-quadrupole interactions that are
stronger than those of silanol groups in conventional sand. Synergized with the carbonation
reaction, this mechanism permanently immobilized carbon within the hardened mortar matrix
by up to 5.91%. Additionally, the maximum water absorption was strictly controlled at only

16.62%, which is significantly lower than the standard limit of 25%.

Keywords: Cocoa pod husk biochar, Low-carbon mortar, Carbon dioxide sequestration, SEM
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Development of an Eucalyptus Leaf Extract Spray Film to Prevent Marine Barnacle

Fouling
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Abstract

Barnacle fouling on the surfaces of ships, piers, and underwater structures is a
major problem in the marine industry because it directly affects vessel performance, increases
fuel consumption, and shortens the service life of materials such as commercial ships, fishing
boats, docks, and offshore structures. A common solution used by fishermen is the application
of antifouling paint to the hulls of their boats. However, conventional antifouling paints
contain hazardous chemicals and heavy metals that can adversely affect marine ecosystems.
Therefore, this study aimed to develop a metal coating spray film containing eucalyptus leaf
extract as an environmentally friendly alternative for preventing barnacle attachment in
marine environments. The eucalyptus leaf extract was obtained using the Soxhlet extraction
method before being mixed with suitable solvents and film-forming agents to produce a spray
capable of forming a uniform and durable thin film on metal surfaces. The resulting film was
evaluated for its flexibility, adhesion, water resistance, and antifouling performance against
barnacle attachment. The developed eucalyptus leaf extract spray film successfully formed
a uniform coating with good breathability and moisture permeability while maintaining
durability under marine conditions. It effectively reduced barnacle attachment and
demonstrated good resistance to seawater exposure. Moreover, the spray film provides an
environmentally friendly and safe antifouling solution for marine organisms, making it a
promising alternative for sustainable applications in coastal communities and the marine

industry.

Keywords: Terpenoids, Eucalyptus, Spray Coating, Anti-Barnacle Attachment

172




s.sma The 6" PCSHS Science Symposium 2026

QQQQQQQQQ

7> “Driving the Future with Scientific Innovation”

Study on the Efficiency of a Test Strip for Glucose Concentration in Synthetic Urine

Using Crude Papain Extract from Carica papaya cv. Kaek Dam as a Catalyst in the

Colorimetric Reaction of Tetramethylbenzidine and Hydrogen Peroxide

Thosaengdao Laophal, Kanisa Homprommal, Suebsakune Kuttiyawong'* and Tananya Thongdannua'*

IPrincess Chulabhorn Science High School Kalasin, Dong Ling, Kamalasai, Kalasin 46130, Thailand

*E-mail: thaosaengdao2102@¢mail.com

Abstract

Diabetes mellitus is a global health concern that requires regular glucose monitoring
for effective disease management. Commercial paper-based glucose test strips commonly
employ a glucose oxidase (GOx)-horseradish peroxidase (HRP) enzymatic system to generate
a colorimetric response; however, HRP is relatively expensive, requires purification, and is
largely imported, limiting the development of affordable point-of-care diagnostic devices. This
study investigated the feasibility of using crude papain extract from Carica papaya ‘Kaek Dam’
as a natural peroxidase mimic for a low-cost paper-based glucose biosensor. Crude extracts
from the peel, flesh, and seeds of immature papaya were analyzed using the Bradford protein
assay, and the seed extract, which exhibited the highest protein concentration, was selected
for further experiments. Catalytic activity was evaluated using the GOx-TMB-H,O, system by
measuring absorbance at 652 nm. A paper-based biosensor was fabricated by immobilizing
crude papain extract, TMB, and trehalose onto filter paper and tested with synthetic urine
containing glucose concentrations ranging from 0 to 20 mM. Colorimetric responses were
quantified by RGB image analysis. The biosensor produced a concentration-dependent blue
color, and both spectrophotometric and RGB analyses showed a positive correlation between
glucose concentration and color intensity, confirming the catalytic capability of crude papain
extracted. These findings demonstrated that crude papain extract was a sustainable and low-
cost alternative to HRP for paper-based glucose sensing and had potential for environmentally

friendly point-of-care diagnostics in resource-limited settings.

Keywords: Crude papain extract, Peroxidase-like activity, Paper-based biosensor, Glucose detection,

Synthetic urine
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An Investigation into the Urea Absorption Efficiency of Absorbent Pads Derived from

Corn Cobs.
Keetapat Rinsabai', Nuttatida Laopetl, Thanjira Saisasawat' and Pornnapa Dokmai®

!princess Chulabhorn Science High School Sa Kaeo, Watthana Nakhon Subdistrict, Watthana Nakhon District, Sa Kaeo
27160, Thailand
*E-mail: 6700037@pcshssk.ac.th

Abstract

This study aims to investigate the urea adsorption efficiency of absorbent pads made
from corn cobs and chitosan, and to examine the adsorption performance of these materials.
Corn cobs obtained from farmers were used in the experiment. The study was divided into
two parts. In the first part, absorbent pads were fabricated from corn cobs and chitosan,
combined with corn starch. The corn cobs were ground into the smallest possible particle
size. Then, an appropriate formulation was determined to produce absorbent pads that could
maintain their structural integrity. The ratio of corn cobs to chitosan was 100 grams to 00
grams. In the second part, urea adsorption was tested by immersing the absorbent pads into
containers containing urea solutions of known concentrations. The concentrations tested were
00, 00, and 00, with a contact time of 15 minutes. After that, the absorbent pads were
removed, and the remaining urea solution was titrated to determine the residual

concentration after adsorption by the corn cob-chitosan absorbent pads.

Keywords: corn cobs, chitosan, corn starch, urea adsorption, bioadsorbent
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Development Of An oil Sorbent material from bamboo Fiber and Silica fume

for water sources

Sasipim Srisuwan', Orathai Arbu®, Chawalak Pawsranoi’

Iprincess Chulabhorn Science High School Chiang Rai, 345 Moo 2 Rob Wiang Subdistrict, Muang District,
Chiang Rai 57000, Thailand

*E-mail: Corresponding Author 05850sasipim@pcccr.ac.th
Abstract

This study aimed to determine the optimal mixing ratio of silica fume and bamboo
fibers for the fabrication of oil-absorbent materials and to evaluate the absorption efficiency
of each formulation. The cellulose structure of bamboo pulp was modified by incorporating
silica fume, which provides hydrophobic characteristics that enhance oil uptake. The mixing
ratios of bamboo fiber to silica fume were prepared at 10:0, 9:1, 8:2, and 7:3 by weight. The
samples were tested for oil absorption efficiency, and the results showed that the 9:1 ratio
exhibited the highest performance, achieving an efficiency of 97.83% at 30 minutes and
maintaining stable absorption throughout the experiment. The 8:2 ratio yielded the second-
highest efficiency, with an average of 88.04% at 30 minutes, while the 10:0 ratio showed the
lowest efficiency with an average of 54.89%. Furthermore, pore structure analysis using
Scanning Electron Microscopy (SEM) revealed that the sample with the 9:1 ratio exhibited a
porous morphology characterized by a dense, interconnected network with a high degree
of surface roughness with an average pore size of 12.89 to 21.16 micrometers, indicating
that this specific pore structure significantly increases the surface area and creates effective
capillary action for oil entrapment, resulting in the highest absorption efficiency among the

tested ratios.

Keywords: Bamboo, Oil, Silica Fume, Absorbent Material
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Development of Resin Composite for Dental Restoration and Recurrent Caries
Prevention Using Fish Scale-Derived Calcium Powder Reinforced with Nanocellulose

Fibers and Fluoride Release as Fluorapatite

Aiwarin Eaemraksal, Dalaya Kosol!

Princess Chulabhorn Science High School Phitsanulok, Makham Sung, Mueang, Phitsanulok 65000

*E-mail: ai.aiwarin.ai@gmail.com
Abstract

Dental caries is an important public health problem in Thailand across all age groups.
To address the limitations of current resin composites regarding durability and secondary
caries, this research developed an enhanced resin composite. The team utilized
hydroxyapatite powder extracted from Nile tilapia fish scales, a natural material structurally
like human teeth and bones, combined with fluoride to form fluorapatite, and reinforced with
nanocellulose fibers. X-ray diffraction (XRD) analysis confirmed that both the extracted
hydroxyapatite and prepared fluorapatite powders exhibited crystal structures consistent with
standard databases. The formulation containing 5 wt% fluorapatite provided the best
mechanical properties, yielding a stress of 52 MPa. This achieved the same level as the optimal
hydroxyapatite content but required a lower filler amount, thanks to stronger bonding strength
and appropriate particle dispersion assisted by ultrasonic sonication. Furthermore, fluorapatite
demonstrated the ability to continuously release fluoride during the short-term study period
at 0, 6, 12, 24, and 72 hours. When nanocellulose fibers were added at 0.25 wt%, the
compressive strength of the resin composite reached its highest level, increasing the yield
stress to 61 MPa with relatively uniform filler dispersion. In contrast, adding higher contents of
nanocellulose fibers resulted in particle agglomeration and a subsequent reduction in

mechanical properties.

Keywords: resin-composite, hydroxyapatite, fluorapatite, fluoride releasing, mechanical properties.
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A Study and Comparison of Andromeda Galaxy Mass Estimates Using Cepheid Variable

Stars and Central Spectroscopic Analysis

Aekdanai Homsup', Thanapat Siridol’ and Sornsanun Nontee!”

IPrincess Chulabhron Science High School Loei No. 129, Village No. 5, Chiang Khan, Loei, 42110, Thailand

*E-mail: aekdanai05610@pcshsloei.ac.th

Abstract

The objective of this project is to 1) compare the effectiveness of studying the total
mass of the Andromeda Galaxy (M31) by analyzing the Period-Luminosity Relation data of 9
Cepheid variable stars using the VStar program, together with constructing a Galaxy Rotation
Curve graph and using the redshift of the spectrum at the galactic center to avoid interference
from the internal rotation of disk galaxies, in order to obtain the distance modulus, which is
then used with Hubble's Law to calculate distance, radius, and mass; 2) to develop a Python
program for measuring the redshift of the spectrum; and 3) to determine the average total
mass of this galaxy.

The analysis of the average period of the Cepheid variable stars found that the distance
is approximately 796,000.7 parsecs, and the internal rotational velocity at this radius is 212.3
kilometers per second. Based on this variable, the mass of the Andromeda Galaxy was found
to be approximately 2.417x10?" kilograms. In the case of using the spectrum, the radial velocity
was found to be approximately -414.0 kilometers per second, with an absolute distance of
approximately 6.042x10° parsecs. Since the radial velocity has a negative direction, it does not
alien with the theory of the expansion of the universe. This suggests that the Andromeda
Galaxy is significantly affected by other factors. It can therefore be concluded that using the
Cepheid variable star relation to study the mass of the Andromeda Galaxy is more appropriate

than using the central spectrum.

Keywords: Andromeda Galaxy, Cepheid variable stars, Spectrum
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Fluxion_DDS: A Targeted Aspirin Delivery System Using Chitosan-Coated

Magnetite Nanoparticles under Magnetic and Electric Field Control with a Model

of Nanoparticle Behavior in Pulsatile Blood Flow for Thrombosis Treatment

Sarawut Tawasuk' , Thirati Muenmontri' , and Siriwimon Wangwongl*

! princess Chulabhorn Science High School Mukdaan, Bang Sai Yai, Mueang Mukdahan, Mukdahan, 49000 Thailand

*E-mail: w.siriwimon@pccm.ac.th

Abstract

Thrombotic disorders are a major contributing factor to stroke and cardiovascular
diseases, which remain among the leading causes of mortality worldwide. Conventional
pharmacological therapies are limited by their inability to achieve precise drug delivery while
minimizing adverse effects on healthy tissues. Therefore, this study investigated the effect of
chitosan concentration (0, 0.125, 0.250, 0.375, and 0.500 mg/mL) onthe stability of aspirin-
loaded magnetite nanoparticles synthesized via co-precipitation, as well as the relationships
between nanoparticle linear velocity and the applied magnetic field and between aspirin
release rate and the applied electric field. ATR-FTIR analysis confirmed the interaction of
magnetite nanoparticles with chitosan and aspirin. Nanoparticles coated with 0.250 mg/mL
chitosan exhibited the greatest stability (p < 0.001), with an average particle diameter of 86.7
+ 14.9 nm, a polydispersity index (PDI) of 0.470, a zeta potential of 39.8 + 1.4 mV, and the
highest aspirin loading capacity of 39.8 + 0.6 mg/mL. Nanoparticle transport under an applied
magnetic field was consistent with the Magnetophoresis model (R* = 0.9251, p < 0.001).
Likewise, aspirin release under an applied electric field was consistent with the Nernst-Planck
model (R? = 0.9768, p < 0.001). These findings demonstrate that the developed aspirin delivery
system, together with a physics-based molecular dynamics model implemented in LAMMPS
to predict nanoparticle behavior under pulsatile blood flow in PBS-based simulated
physiological conditions, supports the development of targeted aspirin delivery systems for
thrombosis treatment. Nevertheless, further validation under physiological conditions is

required before practical application.

Keywords: Magnetite nanoparticles, Chitosan, Aspirin delivery system, Pulsatile blood flow, Thrombosis
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Empowering Innovation, Technology and Artificial Intelligence For a Sustainable Future

*Chawin Khurukitkumchorn® and Vivit Suravatevongpasl

Makabhumi Chumponwong'’

JPrincess Chulabhorn Science High School Buriram No. 299, Village No. 2, Satuek, Satuek, Buriram, 31150 Thailand

*e-mail: 467wiwitsurawatewongpas@pcshsbr.ac.th

Abstract

This science project aims to investigate the mechanical behavior and endurance
limits of material bundles subjected to external forces, with a specific focus on analyzing
the influence of twisting on the generation of Maximum Shear Stress in a bundle of
spaghetti. Spaghetti was selected as the representative material for this experiment due to
its distinctively brittle nature, which allows for the precise observation of structural failure

phenomena once the stress reaches a critical point.

The study applies the principles of mechanics of materials in conjunction with Helix
Geometry to explain the redirection of forces and the accumulation of shear stress within
the bundle at varying twist angles. The findings indicate that twisting directly contributes to
an increase in shear stress within individual spaghetti strands, serving as the primary factor
that leads to sudden fracture. This theoretical data was compared with empirical
experimental results to determine the critical stress at which the spaghetti bundle loses its
structural integrity. Ultimately, these findings provide a crucial foundation for understanding

the engineering limitations of cable- and rope-like materials.

keywords : Torsion, Maximum Shear Stress, Modulus of Rigidity, Mechanics of Materials, Spaghetti Bundle
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Performance Comparison of Activated Carbons from Various Biomass Precursors for

Supercapacitor Electrode Applications

Phitchapa Metasak', Ravinan Ponghirun®’, Thassaneeya Oy-Aree’ and Priew Eiamlamai®

!princess Chulabhorn Science High School Lopburi No. 216, Huai Pong, Khok Samromg, Lopburi, 15120 Thailand
2National Energy Technology Center No. 114, Phaholyothin Road,Klong Nueng, Klong Luang, Pathumthani, 12120 Thailand
*e-mail: 05495@pccl.ac.th

Abstract

Agricultural waste-derived carbon materials have attracted increasing interest as
sustainable electrode materials for energy storage. This study developed and compared
activated carbons derived from spent coffee grounds, spent tea leaves, and a coffee-tea
mixture for supercapacitor applications, using commercial activated carbon (YP50F) as a
reference. The biomass precursors were carbonized and chemically activated with KOH 1:1
mass ratio at 700 degrees Celsius. The resulting materials were characterized by SEM, BET,
XRD, and Raman spectroscopy, while their electrochemical performance was evaluated using
galvanostatic charge—discharge (GCD) and electrochemical impedance spectroscopy (EIS). All
synthesized carbons exhibited predominantly amorphous structures and well-developed
porosity. Among the biomass-derived samples, tea-waste activated carbon (T-K1-700) showed
the highest specific surface area of 1,170 square meters per gram and specific capacitance
ranging from 150-160 farads per gram, outperforming YP50F of 75-80 farads per gram under
identical conditions. T-K1-700 also demonstrated typical electric double-layer capacitance
behavior and maintained stable charge-discharge performance. However, all synthesized
materials exhibited increased charge-transfer resistance after cycling, whereas YP50F showed
better electrochemical stability. These results indicate that KOH-activated tea-waste carbon is
a promising, sustainable electrode material for supercapacitors and highlights the potential of

agricultural waste valorization for environmentally friendly energy storage applications.

Keywords: activated carbon, tea waste, coffee waste, supercapacitors, energy storage
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Valorization of Orchid Waste for the Synthesis of Sulfur-Doped Carbon Quantum

Dots for Paper-Based Fluorescent Sensors in Organophosphate Detection

Kantapitch Wanarat'*, Kamolrat Wiboljak'
Khunthong Klaythong' and Voranut Thongpool?

JPrincess Chulabhorn Science High School Pathum Thani,
51 Village No. 6, Bo Ngoen Sub-district,Lat Lum Kaeo District, Pathum Thani 12140, Thailand

ZRajamangala University of Technology Thanyaburi
39 Village No, Rangsit-Nakhon Nayok Road, Khlong Hok, Khlong Luang, Pathum Thani 12120, Thailand

*E-mail: wkantapitch@gmail.com
Abstract

The presence of organophosphate (OPs) residues in vegetables and fruits is a food
safety issue that affects both human health and the environment. Therefore, the
development of effective methods for detecting such residues is necessary. This project
aimed to develop a paper-based sensor coated with carbon quantum dots (CQDs) derived
from orchid flower waste for the detection of OPs. The effects of various hydrothermal
synthesis conditions were investigated. The results showed that the optimal condition was
200 °C for 5 hours, which produced CQDs with a well-developed carbon core and the
highest fluorescence intensity. Nitrogen and sulfur doping were studied, and the results
indicated that sulfur-doped CQDs (S-CQDs) exhibited the highest performance in responding
to OPs. Specificity tests against other pesticide types showed that S-CQDs responded most
specifically to OPs. In addition, the fluorescence intensity of CQDs decreased significantly
with increasing concentrations of OPs. Based on this finding, a paper-based sensor was
further developed to enhance its suitability for field applications. The results showed that
immersing the paper in 2.25% (w/v) S-CQDs for 40 minutes yielded the highest fluorescence
intensity. Upon exposure to OPs, clear changes in RGB values were observed. These findings
demonstrate that the developed paper-based sensor can be used as a material for the
accurate and rapid detection of OPs and has potential for practical applications.
Furthermore, it adds value to waste materials and supports food safety management at
both community and industrial levels.

Keywords: Carbon quantum dots, Organophosphates, Pesticide residue, Orchid waste
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Development of Self-Healing Concrete Blocks Utilizing Calcium Carbonate from
Oyster Shell Waste

Siradanai Apiwatnawapoll, Tee Wirulvanich', Bhornchai Sukjaroenl*

IPrincess Chulabhorn Science High School Chonburi, Nong Chak , Ban Bueng, Chonburi, 20170 Thailand

*E-mail: gun.malihom@gmail.com
Abstract

This project aims to 1) study the self-repairing properties of concrete blocks using calcium
carbonate (CaCO3) derived from oyster shells, and 2) compare the efficiency of self-repairing
concrete blocks using calcium carbonate (CaCO3) derived from oyster shells with the TIS standard
criteria in terms of density, water absorption capacity, and compressive strength. The study was
conducted on the properties of concrete blocks using natural materials, namely oyster shells
instead of calcium carbonate (CaCO3). Four formulas were studied: 0%, 5%, 10%, and 15%
CaCO3. The TIS standard was used as the basis for the study and testing, focusing on mechanical
properties: compressive strength, density, water absorption capacity, and self-repair capacity in
humid environments. The experimental results showed that the formula containing 10% CaCO3
had the most suitable properties, especially in terms of compressive strength, water absorption,
and density, which were within the criteria that passed the TIS standard (TIS 109-2517), which is
used to control the quality of concrete blocks used in general wall construction. It also has a
self-repair percentage of approximately 40% and can cover an average of 40% of cracks within

28 days. This feature is an additional highlight that exceeds the minimum requirements of TIS.

Keywords: Self-Healing Concrete, Thai Industrial Standards
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GrilleFlowPiezoGen: Design and Development of a Prototype Vehicle Grille for

Piezoelectric Power Generation from Airflow

Cailina Siengkasem Balmaceda®, Rarintarn Arjtunyakorn™* and Kanokporn Wilaisin®

Lprincess Chulabhorn Science High School Phetchaburi, Khao-Yai, Cha-Am, Phetchaburi 76120, Thailand

*E-mail: 64rarintarn.arji@pccphet.ac.th

Abstract

Renewable energy plays a crucial role in mitigating environmental pollution and
addressing potential energy crises. One promising approach is harvesting ambient kinetic
energy and converting it into electrical energy using piezoelectric materials. This project utilizes
the airflow-induced vibration generated during vehicle motion as an alternative energy source.
The primary objective was to design, fabricate, and evaluate a prototype vehicle grille
integrated with piezoelectric elements to harvest electrical energy from incoming airflow.
Initially, aerodynamic simulations were conducted using SolidWorks to determine the optimal
grille geometry for piezoelectric installation. The simulation results revealed that a rounded-
edge grille design with a maximized cross-sectional area achieved the highest Reynolds
number (34,291.20), indicating a robust turbulent flow ideal for energy harvesting. Based on
these insights, a full-scale ¢rille prototype was fabricated using 3D printing. Piezoelectric
elements were integrated with an electrical circuit, and impact plates were installed to
mechanically transfer the airflow-induced vibrations. Preliminary testing demonstrated that
the prototype successfully generated an electrical output of approximately 0.2 mV per impact.
These findings validate the feasibility of capturing lost kinetic energy from moving vehicles and

provide a foundation for developing energy-harvesting automotive components.

Keywords: renewable energy, vehicle grille, piezoelectricity, 3D printing

186




s.sma The 6" PCSHS Science Symposium 2026

QQQQQQQQQ

7> “Driving the Future with Scientific Innovation”

Efficiency Evaluation of Electrical Conductivity of Simple PCB Copper-based

Microheaters

Thanchanok Thongmakl, Paphanin Promchatl, Sirikhwan Musika™ and Siripong Srisuwan'

IPrincess Chulabhorn Science High School Nakhon Si Thammarat, Bang Chak, Mueang Nakhon Si
Thammarat, Nakhon Si Thammarat 80330, Thailand
*E-mail: 6706376@pccnst.ac.th

Abstract

This project aimed to investigate the electrical conductivity performance of a copper
printed circuit board (PCB) microheater fabricated with a serpentine geometry. The voltage
divider method was employed to characterize the electrical properties of the microheater
because direct resistance measurement was impractical. In the experimental setup, the
microheater was connected in series with a reference resistor and powered by a constant
voltage source. The measured voltages were used to calculate the current, resistance, and
power dissipation of the microheater. The effects of three geometric parameters, line width,
line length and copper thickness were systematically investigated. The results showed that
Increasing the line width or copper thickness decreased the power electrical power, with the
narrowest width and the thinnest line producing the highest electrical power. increasing the
line length increased the power dissipation, with the longest microheater exhibiting the highest
power output. These results demonstrate that the electrical performance of the microheater
is strongly influenced by its geometry. A microheater with a narrow line width, long line length,
and thin copper layer provides the highest power dissipation and consequently, the greatest
heating capability. Moreover, the voltage divider method offers a reliable and practical

approach for characterizing microheaters when direct resistance measurement is not feasible.

Keywords: Microheater, copper PCB, Serpentine Geometry, Voltage Divider
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Study of factors affecting the depth of lunar craters using trigonometric
Kanklao Srithai', Ploypapat Suebwisat 'and Radchadaporn Bandit'

Lprincess Chulabhorn Science High School Trang, Bang Rak, Mueng Trang, Trang, 92000, Thailand
*E-mail: radchadaporné92@pcshstre.ac.th

Abstract

This study aimed to investigate the depth of lunar craters during the first quarter moon
(waxing 8th day) and the last quarter moon (waning 8th day), as well as to examine the effect
of the elevation angle on the calculated crater depth during the waning 8th day. Photographs
were taken using a Dobsonian telescope connected to a Canon EOS 80D DSLR camera. Image
data were collected on October 15, 2025 (waning 8th day) between 02:00-04:30 and on
October 29, 2025 (waxing 8th day) between 20:00-21:30. The images were analyzed to
determine the lunar radius, shadow length, and crater rim relative to the lunar terminator.
Trigonometry and basic mathematical principles were applied to calculate and compare the
depths of lunar craters. The results showed that the calculated crater depths from both lunar
phases were similar. However, the measurements obtained during the waning 8th day were
more accurate than those from the waxing 8th day by 4.16%. In addition, it was found that
the elevation angle had a significant effect on measurement error, with increasing elevation
angles directly corresponding to greater deviations in the calculated crater depth. Therefore,
the elevation angle has a greater influence on the measurement error in calculating lunar
crater depth than whether the observation was conducted during the waxing or waning phase

of the Moon.

Keywords: Lunar crater, Elevation angle, Trigonometric
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Assistive Device for Walking Support and Physical Therapy in Foot Drop Patients

Ubaidillah Waaryita Bulkis Satirak

Sirachuch Juntongpoon

IPrincess Chulabhorn Science High School Satun, Chalung, Mueang Satun, Satun 91140, Thailand

*o-mail:

Abstract

This project aims to apply the principles of mechanics to the design and development of the
proposed assistive device for walking support and physical therapy for patients with foot drop. The device
employs a linear actuator to transmit force and generate torque about the ankle joint, enabling dorsiflexion
and plantarflexion movements that closely resemble natural ankle motion. The system is controlled
through a web application. The device was designed with consideration of force transmission and actuator
positioning to achieve appropriate torque generation and improve the stability of ankle movement. Its
performance was evaluated through load-bearing tests, ankle range of motion (ROM) measurements, and
gait motion analysis using the Tracker software. The experimental results showed that the device could
support loads of up to 4 kg, with optimal performance in the range of 0.5-3.5 kg. The device achieved an
ankle range of motion of approximately 20°, and gait analysis demonstrated that ankle movement while
wearing the device was closer to natural walking than without the device. These findings indicate that the
application of mechanical principles can effectively contribute to the design of assistive devices for walking
support and rehabilitation. The developed device has the potential for use in hospitals, rehabilitation
centers, and home-based rehabilitation to promote functional recovery, reduce the risk of tripping, and

improve the quality of life of patients with foot drop.

keywords: Foot Drop, Mechanics, Torque, Linear Actuator
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Innovative Black Soldier Fly Life-Cycle Box for Organic Waste Management

Piyachet Saengchan', Kamolchanok Thamat', and Pornpawee Sriwongniam'

YPrincess Chulabhorn Science Hish School Chiang Rai, Rob Wiang, Mueang Chiang Rai, Chiang Rai 57000, Thailand

Abstract

Thailand generated approximately 26.95 million metric tons of municipal solid waste in
2023, with food and garden waste forming a major fraction. This project developed an
enclosed black soldier fly (BSF; Hermetia illucens) life-cycle box for household organic-waste
treatment. During a 21-day pilot trial, mixed food waste was supplied in portions of up to 1
kg day-1. Waste input and residue, processing time, larval biomass, frass, temperature, and
relative humidity were recorded. Mean waste reduction was 68.1%, with a maximum weekly
value of 82.8%. Three processing runs required 18-22 days (20 + 2 days). Internal temperature
and relative humidity averaged 29.5°C and 65.2%, respectively. Mean weekly yields were 0.26
kg of fresh larvae and 0.58 kg of frass. The prototype therefore showed technical feasibility for
small-scale waste treatment and resource recovery. Replicated seasonal trials and nutritional

and safety analyses are required before wider household or community deployment.

Keywords: black soldier fly, closed system, food waste, organic waste, waste bioconversion
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MushTube: Innovative Oyster Mushroom Cultivation Tube Developed by Studying

Factors Affecting Yield and Quality to Promote Community Enterprises

Phanrawee Kongkaew', Arpaphat Srinamon’ and Wipa Arsingsamanan'

Iprincess Chulabhorn Science High School Phitsanulok, 86 M 4 86 M.4 Muang District, Phitsanulok, 65000, Thailand

*E-mail: wipa.arsing@gmail.com
Abstract

Oyster mushrooms are an economically important crop whose growth and yield are
strongly influenced by environmental factors. Conventional cultivation methods rely heavily
on external weather conditions, resulting in inconsistent production, variable quality, and
increased production costs. This study aimed to develop an oyster mushroom cultivation tube
that can maintain optimal growing conditions regardless of the external climate. The system
integrates evaporative cooling with the Internet of Things (IoT) technology, enabling real-time
monitoring and control of temperature and humidity through a mobile application. The
environmental conditions maintained by the system were established through optimization
experiments to determine the optimal temperature, relative humidity, light color, and light
intensity for oyster mushroom cultivation. Its tubular design also reduces space requirements
and facilitates harvesting. The optimal cultivation conditions were 25°C, 71-80% relative
humidity, and blue light at an intensity of 500 lux. Under the optimal conditions, mushrooms
grown in the developed system achieved a significantly higher average fresh weight of 86.00
+ 3.31 ¢ than mushrooms cultivated in a conventional greenhouse, which averaged 78.80 +
2.95 g (p < 0.05). They also exhibited larger cap diameters and longer stems. These findings
demonstrate that the proposed cultivation system effectively improves mushroom yield and

quality while reducing production costs and supporting sustainable cultivation.

Keywords: Oyster mushroom, Cultivation tube, Environmental control, Evaporative cooling, Internet of

Things (IoT)
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Study and Development of a Health-Oriented Shoe Insole Made from Natural
Rubber Combined with Carbon Rubber Plate

Rattanan Thumjareesakul ' Sasikan Wanghom Yand Namthip Srikaew v

Princess Chulabhorn Science High School Loei, That, Chiang Khan, Loei, 42110 Thailand

*E-mail: rattanan05567@pcshsloei.ac.th

Abstract

This study aimed to develop a health-oriented shoe insole from natural rubber
materials that can effectively absorb impact and distribute plantar pressure while increasing
the value of Thai natural rubber and agricultural waste. Thailand is one of the world's leading
producers of natural rubber; however, declining rubber prices continue to affect farmers'
income and quality of life. Therefore, value-added applications of natural rubber are of great
importance. The insole was designed as a three-layer sandwich structure consisting of a latex
foam top layer for shock absorption, an EVA foam middle layer for pressure distribution and
structural stability, and a bio-carbon rubber plate made from coconut-shell-derived carbon
black as the bottom layer to improve durability and wear resistance. Different formulations of
latex foam and carbon rubber plates were prepared and evaluated. The carbon rubber plate
was fabricated through sulfur vulcanization, in which sulfur and accelerators were used to
create crosslinks within the rubber matrix, thereby enhancing its mechanical strength and
elasticity. The materials and the assembled insole were characterized through tensile,
compression, and simple drop-impact tests. The results showed that the latex foam exhibited
excellent softness and resilience, while the carbon rubber plate enhanced load-bearing
capacity and pressure distribution. The developed insole significantly reduced peak impact
forces and localized pressure, demonstrating strong potential as a health-oriented footwear
material and providing an alternative approach for adding value to natural rubber and

agricultural by-products in Thailand.

Keywords: Natural rubber, Sandwich structure, Health-oriented insole, Shock absorption
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Development of Multilayer Nanofiber Wound Dressings Enhanced with Bio-Selected

Stingless Bee and Manuka Honey via Electrospinning

Chotchanit Nakprasitl, Onnalin Sungvvisetl, Putcharaporn Wichasan' and Wirapong Kantamala'

IPrincess Chulabhorn Science High School Mukdahan ,281 Moo 6, Ban Nong Hoi, Bang Sai Yai Sub-district, Mueang
Mukdahan District, Mukdahan 49000, Thailand

*office@pccm.ac.th
Abstract

Chronic diabetic wounds remain a critical public health challenge, as conventional
dressings such as gauze tend to adhere to regenerating tissue, causing re-injury upon removal,
and fail to maintain proper moisture balance. This study aimed to develop a multilayer
nanofiber wound dressing incorporating the bioactivity of stingless bee honey, a locally
sourced bioresource, in comparison with Manuka honey, a widely used medical-grade honey,
via electrospinning. Preliminary bioactivity screening using DPPH, protein denaturation, and
antiglycation assays showed that stingless bee honey exhibited higher antioxidant activity,
while Manuka honey showed superior anti-inflammatory and anti-glycation effects. However,
stingless bee honey retained its bioactivity more stably when blended with polyvinyl alcohol
(PVA), and was therefore selected for fiber fabrication. The optimal condition, 10% wt honey
in PVA at a flow rate of 0.3 mL/hr, produced continuous, bead-free fibers with an average
diameter of 456.57 + 25.64 nm. This active layer was further developed into a bilayer structure
by overspinning with polycaprolactone (PCL) and integrating a medical-grade bordered
adhesive. The bilayer structure significantly enhanced water resistance, reducing permeability
from 25.39% to 0%, increased tensile strength to 5.75 MPa, nearly doubled elongation at
break, and sustained over 60% bioactivity for up to 7 days. The prototype caused no damage
to simulated skin and withstood more than 50 flexion cycles without detachment. This
innovation demonstrates strong potential as an accessible, cost-effective smart wound

dressing to advance chronic wound care for diabetic patients.

Keywords : nanofiber wound dressing, stingless bee honey, Manuka honey, electrospinning, diabetic chronic

wound.
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Development of Biodegradable Packaging from Tilapia

Fish Scales Incorporated with Zinc Oxide Nanoparticles

for Inhibiting Fungal Growth In Shallots

Boonyapon Sawangthaisong' and Chayanuch Yodpikul®

Watcharaporn Saenna’ Rapeephon Takhianram’

ZPr/'ncess Chulabhorn Science High School Buriram, Satuek, Satuek, Buriram, 31150, Thailand

"Email: 467boonyaponsawangthaisong@pcshsbr.ac.th

Abstract

This study developed an active biodegradable packaging film from tilapia (Oreochromis
niloticus) scale gelatin incorporated with zinc oxide nanoparticles (ZnO-NPs) to inhibit post-
harvest fungal growth and extend the shelf life of shallots (Allium ascalonicum). The physical,
mechanical, and antifungal properties of the composite films were systematically evaluated.
Gelatin extracted from tilapia scales waste using hydrochloric acid (HCl) was blended with
carboxymethyl cellulose (CMC), glycerol, and varying concentrations of ZnO-NPs, followed by

casting and drying at 60°C.

The optimized composite film exhibited an average thickness of 0.561 + 0.031 mm and
a low moisture content of 3.46 + 0.38%. Mechanical characterization revealed a tensile
strength of 3.07 MPa, an elastic modulus of 228 MPa, and a maximum stress of 0.93 MPa,
indicating adequate structural integrity for packaging applications. Antifungal assays against
Aspergillus niger and Penicillium sp. demonstrated that the incorporation of ZnO-NPs at 10,000
me/L achieved the highest inhibitory efficacy, producing a distinct zone of inhibition. These
findings suggest that tilapia scale-derived gelatin films reinforced with ZnO-NPs serve as a
promising, eco-friendly alternative to synthetic plastic packaging. This approach successfully
upcycles aquaculture waste, aligns with the Bio-Circular-Green (BCG) economy model, and

mitigates post-harvest agricultural losses.

Keywords: Tilapia scales, biodegradable packaging, zinc oxide nanoparticles, shallots, antifungal activity.
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Performance Assessment of Chitosan- Coated Bamboo Fiber Filters

Integrated with Bamboo-Based Biochar for Waterborne Bacteria Removal.

Laksika Mangkorn'*, Thassaneeya Oy-aree' and Chartchai Changsen®

IPrincess Chulabhorn Science High School Lopburi, Huai Pong, Khok Samrong, Lopburi, 15120 Thailand
2 Mahidol University, 272 Rama VI Road, Thung Phaya Thai, Ratchathewi, Bangkok 10400, Thailand
*E-mail: 05451@pccl.ac.th

Abstract

Water pollution caused by Escherichia coli (E. coli) is a major public health concern,
while conventional water treatment methods are often expensive and may leave chemical
residues. This project developed an eco-friendly bio-based water filtration membrane by
coating bamboo fibers with a chitosan-bamboo biochar composite to improve bacterial
removal. The approach also supports the circular economy by converting agricultural
waste into value-added materials. A biochar suspension was prepared in a
chitosan solution dissolved in acetic acid. Bamboo fiber sheets were coated using the dip-
coating method and dried at 60°C to form a stable filtration layer. Filtration
performance was evaluated using water samples contaminated with E. coli at an initial
concentration of 10® CFU/mL. The experiment was conducted in triplicate. The coated
bamboo fiber filter achieved a 95.8% reduction in bacterial contamination,
significantly outperforming uncoated bamboo fiber filters. This performance
resulted from the combined effects of physical trapping by the porous structure of bamboo
fibers and biochar and the antimicrobial activity of positively charged chitosan, which
disrupts bacterial cell walls. These findings demonstrate the potential of the
developed composite filter as a low-cost, efficient, and environmentally friendly solution

for reducing bacterial contamination in water.

Keywords: Bamboo fiber filter, Chitotan, Biochar, Waterbome bacteria
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Innovation of High-Performance Nano Titanium Dioxide-Coated Wallpaper
with Light-Diffusing Properties for Enhanced Brightness

and Bacterial Reduction in Dental Room

Nichapha Panbankled and Manunyapon Pimnoi

! Princess Chulabhorn Science Hish School Pathum Thani Village No.6, Bo Ngoen, Lat Lum Kaeo District, Pathum Thani
12140 Thailand

*e-mail: manunyapon.pim@pcshspt.ac.th
Abstract

Dental clinics require a clean environment with adequate illumination to support
dental procedures and reduce the risk of bacterial contamination in both the air and on wall
surfaces. This study aimed to develop high-performance titanium dioxide (TiO,) nanoparticle-
coated wallpaper capable of enhancing light diffusion and reducing bacterial accumulation in
dental clinics. TiO, nanoparticles were synthesised using the sol-gel method and mixed with
acrylic resin before being coated onto wallpaper by the doctor blade coating technique. Four
TiO, concentrations (0, 1, 3, and 5 wt%) were investigated. the coated wallpaper was evaluated
in three aspects (1) photocatalytic activity using methylene blue as an indicator of organic
degradation, (2) antibacterial performance by determining the number of airborne bacterial
colonies cultured on agar plates inside a simulated chamber, and (3) light diffusion
performance by measuring the increase in illumination using a lux meter. The results showed
that the wallpaper coated with 3 wt% TiO, exhibited the highest photocatalytic activity,
achieving the greatest degradation of organic compounds, and significantly reduced the
number of bacterial colonies. In addition, it improved light diffusion and increased the
illumination level inside the simulated chamber compared with uncoated wallpaper without
requiring additional electrical energy. Furthermore, this project supports several United
Nations Sustainable Development Goals (SDGs), including SDG 3, SDG 9, SDG 11, SDG 12, and
SDG 13. Therefore, TiO, nanoparticle-coated wallpaper has strong potential as an interior wall
material for dental clinics to promote hygiene, improve lighting efficiency, and support the

sustainable use of resources.

Keywords: TiO, nanoparticle-coated wallpaper; photocatalysis; light diffusion; antibacterial activity; dental

clinic
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Intelligent Facial-Controlled Robotic Arm for Hemiplegic patient

Boonyawee Sujeerakulkrai®’, Papungkorn Pitutecha' and Phakjira Damrongmukdatham’

IPrincess Chulabhorn Science High School Chonburi No. 695, Village No. 3, Nong Chak, Ban Buens, Chon Buri, 20170
Thailand *E-mail: 670561 1@pccchon.ac.th

Abstract

This project aims to develop an intelligent facial-controlled robotic arm as a
prototype assistive device for individuals with hemiplegia, paralysis, and other mobility
impairments. The system integrates facial movement detection using computer vision
technology with robotic arm control through a microcontroller. The development process
involved collecting and analyzing users' facial movement data, developing a facial detection
program and a robotic arm control program, integrating both systems, and conducting

performance testing at each stage.

The performance evaluation of the facial control system was conducted using six
facial commands: turning the head left, turning the head right, looking up, looking down,
opening the mouth, and closing the mouth. Each command was tested ten times, resulting
in an average accuracy of 93.33%. The results demonstrate that the system can accurately
and reliably detect facial movements and translate them into robotic arm commands. In
addition, a user satisfaction survey involving ten participants evaluated the system in terms
of control accuracy, response speed, movement flexibility, stability, and safety. The overall
mean satisfaction score was 4.58 with a standard deviation of 0.57, indicating the highest
level of user satisfaction.

Despite the promising results, the system still has limitations in movement flexibility
under certain operating conditions. Future work will focus on enhancing the system's
capabilities, improving stability and safety, and integrating advanced computer vision and
artificial intelligence technologies to enable autonomous object detection and grasping.
These improvements are expected to further enhance the robotic arm's practicality for

assisting users in everyday activities.

Keywords: Facial-controlled robotic arm, Hemiplegia, Computer vision, Assistive technology,
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DENSOVO: A Chicken Egg Spoilage Detection Device Based on Volume and
Density Calculation Using Mathematical Modeling

Weekij Issarapakdee’, Saranyapong Plenudomkit' and Kittithat Phayom'™

Iprincess Chulabhorn Science High School Phetchaburi, Khao-Yai, Cha-Am, Phetchabri 76120, Thailand
*E-mail: 64kittithat.pha@pccphet.ac.th

Abstract

Food products generally undergo spoilage over time, which affects their quality and
safety for consumption. One of the most widely consumed foods worldwide is the chicken
egg, due to its high nutritional value and importance as a protein source. However, when
eggs are stored for extended periods, spoilage occurs, and such deterioration cannot be
clearly identified by visual inspection. Consumption of spoiled eggs may pose health risks.
Therefore, this study investigated the physical changes of chicken eggs over a period of 12
days. The results showed that both mass and density decreased continuously over time,
while the volume remained relatively constant, based on this relationship, a linear equation
was established between density and time, and further developed into an innovation
capable of sorting and assessing egg freshness, as well as predicting spoilage in a non-
destructive manner. The system utilizes a mathematical model developed by the authors
207zab® + (47ra3)(tan (9)2)

15
longitudinal length of the chicken egg in centimeters, b represents the half-transverse

to estimate egg volume V = where a represents the half-

length of the chicken egg in centimeters, which is then used to calculate density. In addition,
the linear model is applied to estimate the remaining time before spoilage. The volume
estimation model of the device exhibited a low average error of only 2.93%, indicating

acceptable accuracy for practical applications.

Keywords: Egg freshness assessment, Egg spoilage prediction, Density analysis, Mathematical

modeling, Non-destructive testing, Volume estimation
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Al-Based Cough Sound Analysis System for Preliminary Respiratory Disease Screening.

(Cough Sense Al)

Kantapat Wattana', P.Potiwat Pattanasiripongl* and Parid Khongtong1

Thapanawat Chooklin', Pattiya Chanudom' and Boonchana Purahong®

!Princess Chulabhorn Science High School Nakhon Si Thammarat No. 120 Moo 1, Sunonant Road, Bang Chak,
Mueang Nakhon Si Thammarat, Nakhon Si Thammarat, 80330 Thailand
2School of Engineering, King Mongkut's Institute of Technolosy Ladkrabang, Lat Krabang, Bangkok, 10520 Thailand
*e-mail: 64056 76@pccnst.ac.th

Abstract

Respiratory diseases are among the leading causes of illness and mortality worldwide,
making early screening essential for timely medical intervention. This study presents Cough
Sense Al, an artificial intelligence-based cough sound analysis system developed for the
preliminary screening of respiratory diseases. The proposed system employs Mel-Frequency
Cepstral Coefficients (MFCCs) to extract acoustic features from cough recordings and utilizes a
Convolutional Neural Network (CNN) for disease classification. Three CNN architectures,
including a standard CNN, CNN with Dropout, and CNN with Global Average Pooling, were
evaluated to determine the optimal model. Experimental results demonstrated that the CNN
with Global Average Pooling architecture achieved the best performance, with an Accuracy of
83.22% and an Fl-score of 79.71%, while showing strong classification performance for
Healthy, Asthma, and Chronic Obstructive Pulmonary Disease (COPD). A web-based application
was also developed, allowing users to upload or record cough sounds and receive real-time
screening results together with a confidence score through an intuitive interface compatible
with desktop and mobile devices. The proposed system provides a low-cost, non-invasive,
and accessible approach to preliminary respiratory disease screening without requiring
specialized medical equipment. Although it is intended as a screening tool rather than a
clinical diagnostic system, the results demonstrate the potential of Al-assisted cough sound
analysis to support early respiratory disease detection and improve access to healthcare,

particularly in resource-limited communities.

keywords: Cough Sound Analysis, Respiratory Disease Screening, Mel Frequency Cepstral Coefficients,

Convolutional Neural Network, Decision Support System
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Development and Study of The Efficiency of Automatic Fruit Fly Trap

Sirawit Wongsritrang', Teeratep Kerdkaikaew' and Sanchai Ruengin'*

'Princess Chulabhorn Science Hish School Trang , Bang Rak, Mueang Trang, Trang, 92000 Thailand
*E-mail: 06979@pcshstrg.ac.th

Abstract

Fruit fly are major agricultural pests that cause serious damage to fruit crops, particularly
thin-skinned fruits such as oranges. A survey conducted in a 30-rai Shogun orange orchard
found annual losses of approximately 300,000 baht (4-5% of the cultivated area).
Conventional traps using Methyl eugenol, Protein hydrolysate, and sticky glue but required
frequent maintenance and showed limited efficiency. To overcome these limitations, an
automatic fruit fly trap was developed using Methyl eugenol to attract males and Protein
hydrolysate to attract females. The prototype was improved through three generations.
Generation 1 combined a drip pump, fan, and Blacklight, capturing 3 times than the
conventional trap Generation 2 introduced a redesigned structure, a Mist maker for improved
Methyl eugenol dispersion, and yellow sticky boards, increasing captures , capturing 3.4 times
than the conventional trap Generation 3 replaced the Blacklight with an automatic Protein
hydrolysate refilling system, optimized the Mist maker position, and added internal and
external glue insert channels, achieving captured insects 3.8 times than the conventional trap.
These results demonstrate that continuous prototype improvement significantly enhanced
trapping efficiency and highlights the potential of the automated trap to reduce crop losses,

lower labor requirements, and support sustainable fruit production.

Keywords: Fruit Fly, Methyl eugenol, Protein hydrolysate
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Physical Therapy Gloves For Muscle Rehabilitation In Rheumatoid Arthritis

Nantita Noirit', Praewa I\/\ankhong1 and Phloenchit Kittiyongvvivvat1 *

IPrincess Chulabhorn Science High School Satun, Chalung, Mueang Satun, Satun , 91140 Thailand
*E-mail: pccst@pccst.ac.th

Abstract

This project aims to develop a rehabilitation therapy glove for muscle function
recovery in patients with rheumatoid arthritis. Rheumatoid arthritis primarily affects the joints,
particularly in the hands and fingers, causing pain and discomfort. Patients often experience
limited mobility due to pain, which impacts daily activities such as reduced grip strength and
finger stiffness. The proposed rehabilitation therapy glove is equipped with small motors that
control finger movements through a web-based application, enabling effective interaction
between the therapist and patient. All treatment data is automatically recorded in the web
application, which displays the progress and trends of the patient’s physical therapy
treatment. Additionally, a point accumulation system is integrated to provide motivation for
consistent daily practice. The design and development of this glove aims to enable
rheumatoid arthritis patients to conduct physical therapy independently and conveniently,
reducing the need for frequent hospital visits. This approach helps save both time and costs
while ensuring consistent treatment, improving the chances of effective muscle function
recovery. The adjustable intensity levels enhance treatment accuracy and safety. Continuous
monitoring of treatment data enables physicians to develop personalized treatment plans for

each patient and contributes to more modern and accessible healthcare solutions for all.

Keywords: Rheumatoid Arthritis, Hand Physical Therapy, Arthritis, Glove
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Breath Acetone Based Detection of Diabetic Ketoacidosis

Kittaya Natanode?, Pimchanok Anuson® and Patipan Pakdeeto'*

!Princess Chulabhorn Science High School Kamphaeng Phet 339 Moo 3, Kamphaeng Phet - Sukhothai Road, Nong Pling
Sub-district, Mueang Kamphaeng Phet District, Kamphaeng Phet Province, 62000, Thailand
*E-mail: pcshskp@sesapkpp.go.th

Abstract

Diabetes mellitus has become a major global health challenge, affecting hundreds of
millions of people worldwide and placing a significant burden on healthcare systems. Among
its acute complications, diabetic ketoacidosis (DKA) is a severe and potentially life-threatening
condition that requires rapid intervention. Conventional diagnostic approaches rely on invasive
blood sampling, causing discomfort and limiting frequent monitoring. This study developed
a non-invasive, portable colorimetric breath-testing prototype for early DKA risk screening
through acetone detection in exhaled breath. The sensing platform was fabricated
by immobilizing an optimized reagent system consisting of 0.10 M sodium nitroprusside (SNP),
1 M sodium hydroxide (NaOH), and 1 M glycine onto a glass fiber sheet substrate to enhance
colorimetric response. The sensing strip was integrated into a 3D-printed device containing
a silica gel moisture filter and an internal flow-stop channel to increase gas—sensor interaction
time. When tested with simulated breath samples containing 3.3-132 ppm acetone,
the alkaline-activated ¢lass fiber strips exhibited distinct and stable yellow-to-purple color
transitions. The prototype achieved an average visual reading accuracy of 88% in classifying
acetone levels into safe, caution, and danger zones. Furthermore, the sensor showed good
selectivity, with no observable color response to common respiratory interferents, including
ammonia, methanol, and ethanol. This low-cost and painless screening approach
demonstrates potential as an accessible tool for early DKA risk assessment and future

development toward non-invasive monitoring systems.

Keywords: Diabetic ketoacidosis (DKA), Breath acetone, Sodium nitroprusside (SNP), Colorimatric sensor,

Non-invasive detection
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futuiienuusiudilaesiuiesas 93.15 uaskansvaaeunsadnsudue s unldlaiunndig
nAasgIunemged Tnefaudiiussulussdugann (2 = 0966) TassuiSaduuuimisd
viuassuazusiuglunisnsaseuauuatwesenas deanunsailudszgndlilusunsiaaey

2171519959 NeluaWIFInssy @aandnenssy kaznswasuas1aauUasnisludInusesanu

Andn uzuu: S8WANS51I, Fractal Dimension, Box-Counting Method, Binary Image
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NSHAILNYN AXIOM tinadaiasurineen1siiluanaldenssnaAans
vastiniseuszauliseufnyinaulany

Sonigassed AiRAn’, Asiaseg WdedseAsYg, Juins mdesiiuiua’s uas Ugnnnsel vside’

saSguInemansgwnsusIvIneg1ae y3sue, drvaain, enneadn, 1minysue 31150, Uszmalne
*E-mail: sirasate.lerd@pcshsbr.ac.th

UNANELD

1ATIUAEAAIAATII B NITHALNUNITA AXIOM Ll od BaTuinuen 15l MaNaTe
s v A v LY = N v ¢ LY s o U 4
ATINFIAAIVOIUNIBUTEAVNTENANBINOUUAY UIRUTTAIALNDNAUILALNITA AXIOM dmsuld
Judensiseuiisewmssnaans Anvinaresnisldinusenadugniniinisiiou waz Anwianuiie
wolavesriSeu InewaunuanidenizesUsenal AUTauATINATEAT WazA1AIINAse kadtly
neaesldiuiniSeuszaudsenfnvineutats $1uau 48 au wisdunquilteeSeusazdilineisou
ATINANENT NNaY 24 A LAUTOLAMIBLUUVIAZOUNBUSE LLATHAUTEY TINNIMUUUTZTIUAILTS
= 1 a1 1 1 = 1 sal o v gj
ol NaNSANYINUIY Wuunadauilan 10C ag5ening 0.67-1.00 Feiunaeiiimun dniseuns
oA v o o = | Av o o aa Aoy = =
aoenguilAzuuundsssugndtneususglidedAgn1eada (p<0.001) InenguindslimeEaud
AZLUURABLTUIN 7.67 WU 17.13 aviuuy uaznguireiSeuliaziuuiedsiiuduain 13.04 10y
19.42 Azuuu wenand Jissullanuianelasieinuegluszduunniign (X = 4.66, S.D. = 0.56) a5y
ldunun1sa AXIOM anunsadaasunadugnsnnisiseulasinuen saNaLganssnaansves
UniSeuldagadivsz@niam wazliarumunzaudmsulddudeuszneunisisounisaaus o
nssnAnanstuseauliseufnwinoulany

ANEARY: 1NUNTTA AXIOM, ANATERS, Usena, Aeunssnaans, nsiinnaidawssnaans
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Uy %0@

nsisBuLigunIadngaNasiienge)nImaUnasy

gNY NgAdou’ uaz WU WinUsees

TsuSeudnermansgwnsusivine1des anys, drvanigls, ennelanailss, Fminanys 15120, Uszmalne
*E-mail: 05447@pccl.ac.th

UNANELD

Tassnuilifngusvasdifiofinunsszandlfunfnmeadneansuaznguinswanasy
Tumsilengilassaiandeteanssannimiie MRl waziieuifisudnuuzaudouloswesanes
sewinsnauyaraUnfnaznguyanafiinzinunimeszuuuszam Tnelddeyanindrs MRl ves
aueyudIINg INToyaaI15ME (Www.kaggle.com) 9113 40 A wusdunqualuau (@ueaunf)
20 Ay waznguihe (@uesiinneiiaund) 20 Au Tnuulsanesmuuiaiauls (RON) wavadhs
wv3ndnisidexse (Adjacency Matrix) 91nAanduiusvesdayaias MR udrdwianuy3ng Graph
Laplacian Wiou3LA3124iA1 Eigenvalue hazA1 Algebraic Connectivity (A,) LﬁaﬂizLﬁuQmauﬁa
nadenlesiuszninsluunveunietisanss an1sAnwnudn nauaiuANie Eigenvalue 1ade
Uszanai 3.08 ganiinguithedsdianadeUszana 2.09 uaziien Algebraic Connectivity (A,) genin
agviouinaiedisanssvesnguatuauiiaudenlosssuindnunmnnniinguiiae agulddnnis
AinsiaTotnsaussiienguinimlannduiuied esllonadamanifiamisaldd@nuviaa
uanshaedlasiaiiaaietisanes wavuansdnanwlunmailissgndldidusldidesiuvesania
AR ERRREGHER

o

AAARY: LATEUIBENDY, NOBfNIMaUNA3Y, Graph Laplacian, Eigenvalue, MRI
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ANGLE QUEST: mMsWauuasanadeanagnsinanuniunaziauianudilaiesenauils
ilgvasinFeuszauliseafnenauUaiy

v a o 1 a

Teyeynals Aedan’, Base 2dvoaunde’, vads Jundase'™ uaz tnsan wlauna'*

&3

TsaSeuTnenmanspnnsasIvingrae Unusid, druaveidy, ennearnmquuni, S9winuyusid 12140, Ussinalne
*E-mail: isaree.von@pcshspt.ac.th

UNANELD

2nauviamiie (Unit Circle) Wudlemitugudfyresunailnudd Sadoulosanuduius
FEndnayy ANAUUsTNUBIAN TGy wazvesilaidunslnald ognslsinu dniSeudiuaunnds
Uszauiymlunsnumusagyhanudiladen dwalvriaanusiulalunisussgndldainug
Tnsseuiliinguszasdiilewmunuesany ANGLE QUEST ifteduaiunisfoudiForsnauniamiag
wazAnwUszansnmvesuaainy Tnssenuuuinsliidiauldmnusifeaiugm annia yudeda fida
wazAveaileddunIinuild Miuszuunsiaaissedu nfafiay waznisudsdudanagns e
duaSunsAndnnent giavihivesanulunaaedddivinSeussiuliseudnuineudaty 91w 50
au TaaiUSsuiiioy AzuULLUUYIAABUE B9 NaNVsiBABUIEY (Pre-test) LATATILULUUNAGSY
Sosnsnanviemitendaiau (Post-test) nan1sAnwmudn UniFeu 39 au (Fewas 78) dazuuy
wuuvadpUndIsugeaniiouFou vl 11 au Gevas 22) frsuuuliwnninannifumntn S
J3vudnilvgfiduuluinsmuasamsaoudidonldogeaynauiu Saasulddn ANGLE
QUEST 1fu uinnssuveiany fithednaiuanudilauasnadungyninisnisdou wieusans
Uludssyndldusenaunisinianssunisifsunisaeulussdudsoufnwineulaildegiadl
Usgdndam

AAARY: UBsANY, 2Naunilanile, alnaudii, ANGLE QUEST
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ANSNEINTAIUSUIUUNTE U DN VBN YBUUT AT ALALUULN TS

adn slursTIIAN, ATseal MU', annsid fsTsensel’

TsaSeuaneImansgwnsusIvIne1ae vays, svanuesyin, ennetuls, siminvays 20170, Uszmalne
*E-mail: 6706348@pccchon.ac.th

UNANYD
lassnunsneInsaluTinainssugeanvenlaulssnamefuun gl ing Ussasd d
L RAS 19 UUTIADINTNEINTAUUS LN T2 U8R T aUU S waS LA ldAuULNSE GM(1,1) way §2
WUULNSE Verhulst 2084 US 8 UM g UNANISNEINTUSTEWINAILUULATE GM(L,1) haziabuuLnge

Verhulst iievdakuuivansaufian 3. ienensalusuiauissuisvesloulssnas tufou
ung1ANGIsUAN WA, 2569 laglddanuuiimuzauiiganasssysuniinlosindvesusuian

=De

€

sTUNY
INNITANINUILUUTIA9IN1TNEINSIUS LSz UNeve R Ul sewasinglaskuuLnse

GM(1,1) sl
{W (k+1) = (x(o) @) _Mje—o.omzzk +M

0.04022 0.04022

[

WALFAILUULNSE Verhulstl,“flumﬁ
-0.34998x (1)
—0.04816x (1) + (—0.34998+ 0.04816x” (1))e *****

R (k+1) =

PNNTUIIUTBUUTEEANTAINTENINAUUNTY GM(L,1) tag@anuuingd Verhulst wuandanuy
158 GM(1,1) Tinansnennsaififianuusiugigeiian Tnoildaunainindeu MAPE ag#isosas
17.192 wazA1 RMSE Wity 0.107 wazaunsanennsaiuSunaminssungosnvondoulssuas wiae
Judugnuiaduns Ehundsaresivg) Inglddmuuunsg GM(1,1) Tudeuunsiaudssuanag w.e.
2569 pruarduRsil 0.583(3), 0.643(3), 0.618(3), 0.594(3), 0.570(3), 0.548(3), 0.526(2), 0.505(2),
0.485(2), 0.466(2), 0.448(2) waz0.430(2)

AANARY: LWoUUIELAS, FkuuNgd, Usinaiiszune
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ANSE519LUUINABINSANAATIENTAIMSUNISUSEUN AR vB Lo Nz wE1aunuu Tl
o 14 a a v ¢ o Y b4 . .
iatgnasien1susEalananInBasvatln Tngldgawunsaeaiuidulds Archimedean Spiral

WONT FU50°, WIUN vieNgRTI, UsINe e, augd Asadan

TsaSeuInermansywnsas1vinetas inysys, svaiilug), eunevedr, Saiamysys 76120, Uszmalne
*E-mail: 67banphot.sae@pccphet.ac.th

o/ ]

Unangs

Usendlnedududouardsoonugninsouiidrdyuedan Tasamumunveaiousndriiy
Jadudrdgiimmunganinuazyarmianisi og1slsinia Fmsasieaeuludagiudiulngdu
nsnsIdeuLULYaena liAnagydsveananin TassuidifngUssasdiil owmun
wwuFaessadamansdmiunisUszanuianamunvendongningouuvlivhatena lng
UsggniuunAnyaisunadinganfiunsUssananan i (3U9InMTeaLsunseRTesHaNE i a3
anauuuuludfiormuagadudavesssuuiidadeds wazadiadulds Archimedean Spiral Litoun
fuminadnszrinsiangauasiudonugnin MnduiauuuS e uRwINANILITES
Lﬁamw%ﬁﬂugﬂ T = 2mb(n, — ny) X 0.01667 Iaed T unupuvuveadonsnén b feszoziing
JENI95BUTVBUHULAY Archimedean Spiral wag ny,n, ABIIUINTBUTBLHULAY 4 JAAAAUNZAT
waziUAonauddy uenanddednwanuduiusseniraduiiugud nanamaugninfuidukoy
gudnananzan wuindanuduiusidadunse Tnefldduussansanduiusivinty 0.787 Gearfuayuy
AN EELYE LU ARSI T U Lﬁa‘lj’]LLUUﬁW@@QlUﬂiSQﬂGﬂﬂU%UU Web Application iie
nedeuiuteyasis nuianusaUsznamaumuvenieusninldlasdiaueaandouads
e 4.74% wansAnundliiiuiiuvudassiiiaud uausasegndldlunisussdunanin
wzniseunuvliihatenaldeg1adivszdnsan wazidunwimsdunisuszgndesdniugaiu
isuadln NsadaLuudaemeadamand waznisuszanananiw ieufdgmiluniainunsuas
anamnssulaegnlugusssu

v '

Anan Uiy : UENIDDY, ANUNULBUTNGY, Image Processing, Archimedean Spiral, centroid
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oy

nsaaTsiLulliunsiuasuuUasvasgungivasysiuruvainialalulssmdlneiaritung

NANANYIINIT)

g
o o

nuawun adan’ , Aganda naguns’, Sudvun vyraen’, gndu l@asnu’ wag esidng Uszow®

TsaSeudne 1mansenInsasIvineg1ae upsAsossusIy , F1UauNan , eunaiided dmiaupsaiossusy 80330, Uszimalne
ZeninTInenmans umangragiasanyal , svalveys , eunevmal , VinunsAsssINTIY 80160

*Email: 6706410@pcenst.ac.th , 6706412@pcenst.ac.th , 6706414@pccnst.ac.th

£

nsAnuiliingusrasdiiedinsginualiunisiuasunUawesguvniiedsuazuuamundsluaeld
vosUszmelng wazvhunenandnenans tngliteyagamgiinds Usinasuades uasnandng it seningd
WA, 2562-2566 AsauAREALANIALY 14 Smiafifinisugnenemanesnaunsvans milinssideyasiiunislng
nsdniesdeya Wuuusaomsadamansuarnisonnesnyan nansAnyimun gungiadsduulniuiy
ogeiiios Tasd n.a. 2566 fageiian vuzdivunaruedslinnuuususiugs uawd SHanIENUAONANn
gl r;msﬂ,ma'ﬁ’mqumaammamwauwmm (Multiple Linear Regression) Lilofinw
ArudiiussErsUTinatiueiouargungiindodonaning i TneldTusunsy Python waglausn3 Scikit-
learn IumiﬂszmmmauﬂszammmLLU‘umaaaaumiummaa%mmawamammﬂqm‘wguLLawﬁmmmwulm
WUUANABIDANRENYAMAINNTaNINTAINANER 1IN TLALNALAB T UA1ASS Inegaung TS nadoranFnuINN I

Usunanhilu asvieuliiuinniswasuulaswesdaduglionnialinasennuduniuvesmandneisnsilunaldedig
dnLau

AdAty: N1siAguLUatEnMToINA, aaungiiafy, NaNERe1NNIT)
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a ¢ a a 1 a I3 f73 3
nsATERRssvIAdiaLaznAmsnsigavauduldnsepalaluinsaaen
TuaMUIAINTSUNITHAR

]

WS dnenus’, ASns wasiml’, wadnwal snaniyau™ uay 918l sudn’

! lsaSeuTnemansgnnsavinglag nis, d1vavesh, eunaides, Samianss 92000, Ussmalne
*E-mail: 07042@pcshstrg.ac.th

o/ ]

Unangs

TrssmiAmnsassgndiaudtgmbesieveswensiuag CAD/CAM wagszuuaIuAN CNC 7
Usedfiupnueniduldsleluinsnossieisgess oadunsed dmnududeuseanaiuuu O(n) vHliau
ninensrllssinanags Azl Iniddlaiausuudtaemnendamanssuuuute tneysanns
nuf sy (Fgasues) WtumUsziuA Sy du suldaunsfivadai a1ansa
Ussananaasaauluiuneudendsmmnsudou O()

NMIMAFeUYNTIdines 3,000 JULUU aSsuifieuanssnuziuszuy CAD WulNaunIsves
Tassrulinadwsimdenilunsdnalnden DUUINTIATYUEUA (1 =1) aumsamgﬂLﬁuammmﬁumaﬁ
UrmnamuAmaiAABy (Error 0.0000%) Widymmssuniifndisuuinangainga (Cusps) ¥ags
Wam d@runsalnuialany CNC (A <1) LLazmiaaﬂLmU‘IUﬂWéQmﬁ 97 (A > 1) dunssnwanuua ugn
Iglussu 0.0000002% i 0.06% FaiisuwivdeRninwensiniseiugnamnssu

asuldn aumssUuuulniifanndu freannssresmiieyssananaszuumuauldifiou 100%
(Zero CPU Overload) Bnviassannsouiluussy niidu "delidansosnuannsalunmsnde” 1deia
douduftouunngmsainsinin lutudaunalnlddam iugnmsandunuuasenseduussansnm
9MANVNTIUNIHANSRLLTA I o adugUsssy

aanagy: lalulnsaees (Hypotrochoid), A1 1dULAY (Arc Length), #unsn1s1un3n (Parametric
Equation), t&ulAsta (Closed Curves), U3#usas3 (Elliptic Integrals)
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AsItaNInG luszUULULd1 Recommendation System

Aty arsianiotiud’, Winen Sauys’ uag oty Jundnu'™

TsuSguTnermanspwnsasIvine de aga, svangy, enneides, Smiaaga 91140, Yszmalne
*E-mail: ketsiya.s@pccst.ac.th

UNANED

99 0uszUURULN (Recommendation System) 1 uimaluladdr Ay gaunldly
unansledy osulatagnaundvans Wotiednnsosasinauaidomiinssiueuaulaveslfusias
518 Tnsamiglusunneunswazdefdsa %aﬁiagaﬁwmumﬂLLazﬁmmwmﬂwmaqa ASYINAL
dnlanginssunisliasuuures]ldasdaeliamsafaunszuuuuginionlfogauiudiuasd
UsgAnsnimnndetu Tasanuddaindulnedfnguszasditodinwmdnnisldiunindlussuuuugi
uagasuUTIaassruULuBInAmeuns (Recommendation System) 8813418 lagdayanisi
AzkuunMeunsvosy [ dnnuluguuumsnggld-n1meuns (User-Movie Rating Matrix) Ny
dnannIsnIensAaad adulazadf laun n1siasigviaianuaateadauulaley (Cosine
Similarity) waznsAuaAedsaimtnuldlunsvhueanuaulandensnsalazuuudimely
vosf{ldifinenmounsiesing 9 mmumimmmmauﬂiusﬂmimﬂaﬂa,Jimwﬂmmmammm‘u
maiuiaamiauma NANNSANEINUTY WUUSIaesEUULUREE eI T WanLnsa3LAT 2
AnuduiusvasnuveusEniegdldegraluszuy wazgamnsovhuewuilduanuaulavesnzuuy
fimeldlfodsaummanna Tnofidaunaiaindeuadoduysal (MAE) wiify 1.50 AIUY wazsIN
fiaesveanunaInindouladoindsas (RMSE) Uszana 1.56 azuuu Jsegluseiuiivimelanas
gausule wanslisiuinwuAndaunsnduazianmesarunsathundusunuuluniswauissuu

wuzt9ens egelivsyansamuaransnsatluussendlydlaass

AAARY: LUN3ng, Recommendation System, AIANUARIEAZY, ANLAABANUNKIN
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CO PO 01 | wenndnduudaniwilelneriiunalulad Body Tracking 228

CO_PO 02 wuué’mﬂiaqm’mL?%&Nsuaﬂiﬂmé’a%t,ﬁaLﬁaaﬁuﬁwﬂmmwwawﬁ o | 229
mMsUszinananamwadifinden ieiiunindidauimsansisage
Tuseduriosiu

CO PO 03 | DermaVision Al szuutlgaiuszAvguuunanesuiivdmiunis | 230
Anseinazinnsodsaimindosdu

CO PO 04 | don1sioudsunuuinuuuunanwes Roblox 13osnsuendaUsznou | 231
WYY

CO PO 05 | toudu: swuudnnsosgunmdndesiufedyaussiviuasgiudogs | 232
dmiuaulng

CO PO 06 | 52UUUTZTHIANAN NN IAUANTINAWAR dMSUIATIAAAUL way | 233
MNanunsasIniiuisusiedyguseivg

CO PO 07 | ules Smart Beauty Al 35189 Undertone waglaseniinfiouusin | 234
WS NIsHLLarAlATosUsEAUIRNIZYARA

CO PO 08 | mswaunszuvgandwisinalulad AR dusunmsiusesinglulanaiion | 235
FFuLennaAduuNgUnsalaun Sl

CO_PO_09 T,:uLmaﬁummﬁauﬁdq@lﬁﬂw%mmiﬂsaa%ﬁaimaqawﬁﬂmam? aE | 236
sruumsnlamdsunaliiddsudunssudluihvumaiuwasiuouy
AlUTLNTUTONALITAMTUNTIaINNENdnaula

CO PO 10 | qunsni Respira X dwiufinaussanimmsmeladieluitaelsavon | 237
onfuls0Ys

CO PO 11 | 52UUUSMIIANITATAUINNINITUNNE 238

CO PO 12 | Four Eyes: wnanosudusuinsizilsaneluniainainats lasly | 239
daneifulasueUssamiieunauligdu EfficientNetBO

CO PO 13 | M3paniuuiaukynuand miun1sidadelsalntavauuiain 240

AINANY
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wannantuwlanendiolnesumnalulad Body Tracking

win 1o3en!’, ind Tudedial, Fnsaud alsua’, Ane Foassas’

593N ansPNNTUTIING IR Weesne 345 vl 2 a.50u03ee a.dles 24T8338 57000
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UNAnLa

Tnsanudes “uoundintuutantwiilesumalulad Body Tracking” IinguszasdLile
Waueundietulanwislelneidutermnmiedosmn swsanuazanlunisdeanssening
unmseamamslaBuiuyanarmly uazilednuanufianelavesilinusoneundiaduiimunszuy
Fananlfinaluladtlygyussivg (Artifical Intelligence: Al wagszuunTIaiunsndeulnives
$7an18 (Body Tracking) Hundesuasguasainnm Jumeunisduiusulsznaudionisimu,
Wsunsuwaziiudoyalagld MediaPipe Hands wag MediaPipe Holistic dv5unsaadugndndayues
flouazsnenie s2uiu OpenCV iieUsyanananmuuudealng antuadwailinlunaulariima
FemadinmsSeuiveaados (Machine Learning) Tneldlausnd TensorFlow/Keras ndsanniulé
gankuukaziauIdIuAnsagld (U/UX) liindindensaaduviinie niwadns wasdududin
MntwhnmaseuauLtugwazATIETssTesTE UL NiouTaUuU s linaLas UMD Se Y
wangandetu nduiueundindulunaasddsungudldnunis Wevssdiuanufiovelauas
swsmdeiausuus e luimuidesenlfaiuisanevaussniudeanisveadldldegted
UsganBAIN 91NNINARBINUITEUUASIIO kLS Ealng H8nsinsussaiana 25-30 sy

Aeuf wazdauudugilunisduunnwilelnesesay 70 Yegluszrulsuaunanisaldaula

934

AdnAsy: nwdlelne, nsudaniwidle, Jaanuseivg (Al), Body Tracking, waundinduuianiu
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3TUUAANTBIANME B sAsaadliaiUasdudledgynyiuszhvg lnen1suszalanaainaw
waddadan iwaiunsidndsuinisansisage Tussauiiosdu
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unAnga

5zuuﬁmmmmmL?ilswaﬂiﬂmé’a%@aLﬁaQﬁuﬁaaﬂmmwﬂizﬁwﬁ 1aun13UTzU2aNa91N
amwadidaden Womunndideuinsasisugrluseiuiosiu Tinguszasdiilewmuiuay
naaouUsEAnBamszuudyussivilunisfnnsesilenguidsseslsasidatifle duiilesnan
snsndadiflodulsafiinainnisanenesmaiusnssy Mwadilindeaunsihauiinund mnlildsy
ms¥nuardmalifiheiinnglafinnadess nslésunisdansedsafinnifdamusiiediebs
Tneiagsnaunuded 1) msfmwszuumMaivdeyaadd Usenaudmenslilygiussivgdmsu
PuunviinnnuAaunfvedindesuns 9 ¥la wazdmsunisAnnsesnunmusanimlaelseuiiou
597314 YOLOV8/11n-cls uag DenseNet-121 @431 Yol Ov11n-cls Tuimﬂaﬁﬂﬂsammmwmaa
amflenuuiugfosaz 99.18 uazluwaduunyiaauiinUnfveadaidoauadldauwiugigsgn
Jegar 97.57 589A9UAD YOLOVEN-cls Uag DenseNet-121 muadiu saudeldnisuszutanann
dmFvdoyadeuszutndug 2) msimuilunadiwunngulsaaindeyaaddlasiuIouiioy
UszAnSaimuos 4 Tuiea 1fuA XGBoost, KNN, SYM Wway Random Forest fenadndnuinluina
XGBoost TAAuwiug 159y (Accuracy) gsgail fopay 98.00 waglirrannuszan (Recall) Tungy
\Heagaiia Sovaz 97.00 599891170 Random Forest, SVM wag KNN a1aid1siu 3) Msnaaeusyuy
suvuldsunsufunvuannsayusuagdansesnudsslunmsnldnnuuiugesas 96.00
uawile Recall fovaz 97.00 Feazteiadudnenmlunisdnnsedsasdatiily Tnoiawizegnadly
fufivinslnafivrnuaaunsneinsmisnisuwng Tamnsadidenisitedediiussansamuas
AsBUARNYNYINA IeENTEAURMN MTInYeIUsT v vUREN ATy

Aandgy: Tspsnaadidle, nnelainanaiesy, Jyauseivg

o«

229




=

7~ “Driving the Future with Scientific Innovation”

1 ‘1 The 6" PCSHS Science Symposium 2026
!\ lﬁ O .

DermaVision Al: szuulyaunuszhvguunnannasuiudmsunisinsziuas
AaNsaslsAR U e
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safwdadutlymansisuguiiddguedlan lnevarslsaiidnuvureinislusresisudu
ademdety demalinisuszdfiuenismenuewildenuazenarilinisnuaidn Tassuiss
i1 Dermavision Al seuutlgyguseRusununaneuiudmsunisdanseslsafiondad owiy
deatfuayunisdnduladugunmuasifislonalunismmanulsafudsseziiudu svuuldsunis
panLuun18lauLuIfn Al-Powered Clinical Decision Support System LLazUizqmﬁwLLuawN
Hybrid Analysis Ingna1un15iAsIERnInseelsanlgmalulagnisiseusidedn (Deep Learmning)
sfuteyaenisuartladuidesesildausinunaln Rule-based Symptom Fusion wuudiaeslssy
nsiwuIINYATeyan1MlsARINNEIsISUE 4,450 1M ATAUARN 9 UTELAY LagRIUNTEUIUNTT
Image Preprocessing wag Data Augmentation 3uildeyad1nsutnasuuinnii 10,000 AW fou
Feusadiuiuneundindudmiunsinnsesuardszidiuaudeatedu nanisusyfiunui
SEUULAN Accuracy 92.6%, Macro Precision 92.5%, Macro Recall 92.5% wag Macro Fl-score
92.4% wandliAiuiuuIvng Hybrid Analysis anunsadfiudszansnmuaranuindetievesnisda
nsedlsaivilaldegaliuszdnsua wazddnanmlunisiaundussuvatvayunisdndulanianddn

WeUssynaldluszuuguamadvialuauias

Adaey : Jeyaysehng, nsdansealsaRanids, n1siseusiaedn, Hybrid Analysis, seuvativauunisanaulams
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Tasseuilingusrasdifionann “naflndinuznisusndausznounyuiuuagnsman X vy
unantledy Roblox” LenidgmiiFouivinaundesuadilunsfndiuaniugiunndamans
Faduguassaddlunisdenenividugs 1y uranda viefdndnamans wasudsuguuunis
Anduannszarsuvuidsiiundeniielifinnuinauladedu nedunugnesnuuuuilusuiuy
Multiplayer fifuanamuduilasiuszuuivng msdasuduazuuy uaznsgulandivhme Lile
nszuliiiduAnnsuisiusasfinfnarliiStueradusssund deasthoduaiuligFowinanm
Boawny aynauiufunisiieuisinduiien wazanunTad Iy skendaUsEnaun LNy
UszandldlunisiFousenenldediedivsyaniamuasniaity

a1ty NMskeniIUsENauNILIY, INLiteN3ANY), unasnasy Roblox, JPUURLaUFULUU Multiplayer
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UBDILBU: sz‘uuﬂﬂnsaaq%mwamummuma{]zuuiy'lﬂsmwgl,ta:gmmagamm‘Uﬂu‘lmJ

NongM: An Artificial Intelligence Based Preliminary Mental Health Screening System
with a Mental Health Dataset for Thais

19515554 Avadan ivyens Snwlans
snw: onde Taulye

5938 INeMansPNNINsTINeTds Yssug suaadin suneadin Swdayisud 31150

*S13aa- worawat.sirisawatO@gmail.com

UNANED

Uagudsemdalnewdyivingaguaminedaeiies lnefiduislsaduaiussuin 2.9

ANUAY YULTNONINEIUIALNNERBUSEIINSHES 1 8 50,000 AY d@9HalAANTDIINIUNITUND

£%
a o

U313 Tnsanuiifelingusrasdiieaussuutiondy Judussuuiyauseivsdmiudnnses
qmmw%mlﬁaaé]’uiugﬂt,t,wﬁULLaUWEm%’uﬁaaﬂLLUUL@WW&’W%’Umwlm \loangUassansidnda
usnisuazafegrudeyanisaununiiensidelusuian nrsdnduauldaatnonssunuy
Microservices #@1uLnalulad Retrieval Augmented Generation S74AUNISNA&DU Proof of
Concept lngldlumaniwvuialngniuwilng typhoon-v2.5-30b-a3b-instruct ieantaywinishn
TUwsvesluina Taald PyThaiNLP Tuni1smIeudeaadnu wazly Semantic Similarity Sauiu
CrossEncoder Reranking Tun15A4L@na1sN19NISWnvg s8UUT0ITUNNTANNTBININYIID1E VB MY
AIUBUUUIBE U053 IUIDINsUEUN MR LauA wuuUszfiu COI dusuiin, PHQ-A dusuiagu
uay PHQ-9 dwiuflvg Tnsduinnzuuunuily backend ilaanuusiugvnanatin uanaini
1§5un1500nLUUAINNEN Privacy by Design fidonndasiu w.5.u. AUATRITOYAFIUYAAD N.A.
2562 (PDPA) Tawlsifinsifivdeyaiissydinu nan1suszifiudszan3am RAG Pipeline fagyn
nA#aY 10 queries Tu 8 MuIAnY WUl sruUiAT Hit Rate agjﬁ 0.80 wag MRR agj‘ﬁ 0.75 Tneiian
AIUAUIY LAY 908.2 faddurfinaianyndn 5 nudndepression_basics, assessment_tool,
treatment, differential, population ﬁ‘dﬁz?ﬁnﬁmwgﬂ?jm NDCG®@5 = 1.00 wag Hit Rate = 1.00
naln CrossEncoder Reranking Yaeidsusunisienansiiiendosldntunds 2.23 duns aglsh
i Itedrinlumneingauasmneatuayuisssuudadgiuanuilinseunquuasfdeyaldes
Fadugeiezdesiauniuinlussozdely TusurandunuiiagWann Safe Messaging tilaaa
Uaanse, N3 LoRA fine-tuning Uuluina Qwen2.5 saufuwmadin Quantum-Inspired tilomu
lualanignientwing, n15ly BILSTM $7uAU WangchanBERTa Tun15ns13due1sualiagnis
Wameyateya open-source iloatuayunsidsuaunmdnlulsnisioly

AraAgy: gunmids, g 1vUsedvs, N135AANTesdNAT), RAG, wuuUsuiliudueash, LLM, Dataset.
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ScanToSmile 1Hulassuimuivseundieduiunuudmsuatuayunsnauausiniluionly
AaINIuRANTIY sruusuteyaawny CBCT Tuguiuu DICOM wauseaIananie medical imaging
pipeline tiauszidiu bone height, bone thickness wag bone quality T EARTe BRIV A ATTRIR
implant W¥o100n518974 PDF wazuiinina STSM fidinswanda ssuuiaudie Flask U Python
¥anilnenssy 4 $u Presentation = APl = Processing = Data tiieliusiazauvhaudaszain
fu uilowazvensléie He frontend 19 HTML + Vanilla JavaScript + Tailwind CSS d@un15dnuiu
Toyaldlnd JSON wmunzd1mTusedu prototype Tnsssuiiuandiiiunnundululalunisi
medical imaging tag Al-assisted planning unluassluaaiin lasfiuneiauisslusuiag 1w
N5y Al segmentation model, gm‘i’f@gaﬁﬂ WALN153993U multi-clinic deployment

AENALY 1 NMTINLNUIINHWTIBY, AWane3sd CBCT, T DICOM, Medical Imaging,
Yeyrusevganenaiuu (Al-assisted Planning), Liuwaundiadu
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Iulwd Smart Beauty Al 31A5129 Undertone waglasentiniiiauuzinuadn nsauunasd

in3asUszAulanIZYAA]
Smart Beauty Al: Skin Undertone and Facial Feature Analysis for Personalized Makeup,

Hairstyle, and Jewelry Color Recommendations

Suns Yedl, @1nalg asnuna’™ , dosn wdaITIA’ way wasas ualde!

suseuIne1mansgunsais1vIneae Uyustd, srvavaiiu, ouneaimguum, 1ninuyusid 12140, Uszimalne
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UNANED

Tutlagiu nsideninudveaeiaddians insesUszau wasidodlivunzaudulnudiamaudud
Hevedruinlulanisainumuwazsundu esainlnudnaenadeodadyu Undertone

uaz Personal Color Season vasusazyana dzdreasuliluntigainsanta 1usssuwd way

'
I a

duasuyednamlnesnliglanaubeiu fomauadingn nsesgidumnesinuuasinuddiy
uAAa (personal color) ﬁﬂéfaamﬁapﬁﬁm%w Flndndaldenuazeraifinninunainpdeuainnis
Ussifiudneanem ideTaimunivueundindi "Smart Beauty A" Susifiedinsieiidia Tnuddau
UYAARAINTEUY 12 Personal Color Season JUNTN waggun1 saudsliAuwuzirdiuyananiud
Hofl 1030981879 N3IN NT9AT 1eF0sUTERY uardreuuiinaudlaedaludd TaewaianTuaa

a s

UeyeyrUszAnsiuu multimodal H1UU3A1T InvokelLM UukwanWasy Basedd Fadulunaienu

P

NSHNNUNILAT (pre-trained) Tngszuuaziunmaigvesdldanudnglumansay prompt Ainvua

v a b4

NSOUNITIATILH LLé’adamaé’wéaaﬂmLﬂuﬁa%aimﬁuazﬁ’]LLuzijwﬁmmzam s adlszuvatieen
ad  mswssudisulnuduuusealn waznnsidenseddaudiannunaniesudutin nan1sAne
Wudwmmmﬁwmr‘muaﬂwaLﬂﬁi’fuﬁ%Lm'wv?u,azLLuzﬁw"Lé’mw;ﬂUizLfm lngNAgaUAINULULENNY
AMFI9E1S 100 AN LATNAABUAINULTABIAIBNINEI0E19 20 AW FLATIZ1EN 5 ATeronw
5911 100 A¥e sruuiliAnuusiugade s 85.00% Tngsuundunedlnu 88.00% JUMN 85.00%
wazgQd 82.00% wazAAULTiBaaassIn 92.33% dauauiianelavesldau 50 au agluseeiu
1N (x = 4.74) ﬁgﬂﬁLLaU‘ﬁaﬂ%JUﬁ;l{‘iLW?T“U’]EJLL@%ME@Q %qaqﬂlé"jwL’“mLL@UWSm%’uﬁﬁwuﬁummmﬁlﬂu

A A = & = ¢l Y 1 [N I3 ¢
Lﬂi@ﬂll@slnEJLwa@ﬂ’]iLa@ﬂimuaLLazﬁlﬂa‘WLV@J']SE“I@JﬂULLG]'ﬁguﬂﬁalﬂaﬂ']uﬂucljigiﬂsﬁu

AMd1ATY: Undertone, Personal Color Season, Al, A114LIUEN, AINAWELA
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gunsalausvinu
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Tassudidunistauinelulad AR dmfunmsiuiaglulanafiouaieiuseunainduus
aunsmlnluiisosiu Google ARCore anansaldneudugldauld amsddnvinldimurvensiuasidl
ANaTalunIsasLeUnaTusAumalulag Hand Tracking (MediaPipe) Tun1sasiaduiiaia
flawilonruauing 30 Tusduuunsdumyu uazgevets TasfinszuiumsinuEuduainnisye
oyifinfandesdronm Weldsunseyyn fliazamsoaunuiuiiialnesouiilednnainguaiiou
WsasuuszLUing lnsansnsandeudiemuisinglai
nsduiavaeaunsnlny uazanunsnufduiusiuiag van1stu wyu vdedeveetag Iadenis
vduieveafldeuluuinuiuivdindes nanismaseunuitszuugesdiasarunsaiiauuy
svuUUATRnS Android I¢egneiluszansam drediudamuanansavesmaluladl AR wuusafs

waznsoufiaziluuszandlddudunuuuinnssudenisiouinianisiine soudaduuuanidli

e

Tangundsilusesensyuulusuuuuieg sely

o

Adn £U: Google ARCore, MediaPipe, Hand Tracking
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TumaiunsziUauiieledianninainlassadsluananinalend dagszuuntsulawasaunali
wWaswdunszualniivunafudazivuauy anTusensugandnlsainsun1satasnneiand
AU

wiuvin lade, S3sins yivsenml, @ins Jeualeyiia, IsAm Budw*

oo a s = o ~ o e o v o =
Ii\‘]LiEJu’J‘WEHFﬁﬁ@]iﬂﬁ?ﬂimiﬂﬂﬂ&ﬂﬂ&] PNYIYT, G]']UﬁL’UTI‘ViiUu, UNDYLDT, WHIALNYIYT 76120, Uszinelng

*E-mail: bori_song@hotmail.com
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Unangs

av X1 @ ' ~ a & a v a Ay a 9 P
GWU’J‘-}]EIN@;NWGMUWLLNULWEII"?I@LaﬂVﬁﬂ PZT-5H 1AS9@5 19U NLMA8UND199991N L ASIAS 1N AN
Y29A1999 LiaLuUsEaNSAnnsuanndanuliidi InslSeuisuuszansanduisSeenwuy
laseadrsluianandend wasds System-Level Simulation (SLS) ¥4 Juan J. uag Nan Chen
a o IQI 14 =3 & @ v a ¥ 1
NsEUIUNTIdEENAIINNIsWaleayandnmansidulassasiusvndnmelusunsy GeoGebra fau
assuuuTnaesaudise SolidWorks wagdnaein13vinauriu COMSOL Multiphysics tie3tasizi
AsannunsesIRlufanseualniuasUssansnmnisastanszualuin wazlatinnsiuSeuieuan
NuNsoItiiansenalninues Lennard Jones wagAInNseha i Han1533gnuINAINUNI14
f.Quartz (8.433" 10 m15198a8Luns), Juan J. (0.67 10 3 m15198adLums) wag Nan Chen
(0.106° 10 *@15195aduuns) lngaanus1edngfle f.Quartz (0.1291 1haf) F9lAAIAINUA1SFNE
gauNNIUUUTIEBId Juan J. (0.03841 Taad) uag Nan Chen (0.0502 1aad) Yayadsnaniuandly
2 ) a v ) 9 e ¥ 1 A a a
wiulassahmnmdsuaiamdnuliihiazansansyaeanunulaalaegdiussdnsnmggn
wrwfiglgdianvsnfinmunduilfidnenngslunsuszendldduwramasnunadenluiuiiiinig
doyasge 1sanugnamngsy uwavaniuneuia Wewiiulssansnmnisininunadanunasduiuimni

[y

AAANSUNTHAIL AU ENGI UAL DR lLUaUIAR

o

AdAey: Wieledldnn3n, Arend, PZT-5H, COMSOL Multiphysics
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lassnuideddingussasdiiaasiegunsaluas seuulimuugindmsull naussanInnig
mela ieativayunisiuyaussanmvenlugUielsalenganuisess lngusenauniggunel
n5391an1391819 wagszuuliauwusdn Wweolnsieiauamnismiela gunsalaiuisonsiada

[

dyaraunisinazetenannildanuaswavdddoyaluduivleduasgunsal Respira X i
wansuadeyanismelanazissuulvduuziinisiinmelaluguiuu Guide Breathing lagldnns
LAAINALUY Biofeedback uavdsdayaludsszuy Backend s APl server WiediasssiuazUssiiiy
aunnnsnglanonuud Breathing Quality Score uanaIn{l suusamnsaRaamwuli
aunmnisglaluszesiam 7 Su Wevssliuimuinisvesnstinmelalussezdu nansvaaeu
gUnIalnul1 Respira X @111303As s RkasIwunAnnmnsislalaegaununsay wasgeli
fduannsniuiiaruiuussguuuunsmelavesmueddedsdeiiles gunsniuarszuuiadaty
wansliifeudsdnonmlunsvszendldinaluladfdvauas g ussAviiloatuayunisiluy

aussanmlen wazananse ilsisvendnisidnuasdunuiuguamlueuian

AdAty: nsinaussanmnismela , lsavenaniusess, YJyanusehvg , uled
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lassnuildingusrasdiiioWmunseuuduLuuusmsInn1saTdamniansunmg (Medical

Asset Management System) LﬁaLﬁmﬂizﬁw%mwiumiﬁmmuﬁﬁm@i’%mﬂqLLazamumaaﬂqﬁmeﬁ
aghilsmenna lnguszgndliinalulafdumesidnvesassnda (oT) Sawfuinasgiunisdeasls
ANBUUUUgYENASIILAN (Bluetooth Low Energy: BLE) uaznsUszanananmussényaial (RSS)
rugunsaiiudyanililaseoulnsaiaes ESP32 szuuuanmariuivwoundinduifaundeniw
PHP wazgiutoya MySQL Han1snaaeuUseaninmszuuluan nginqeudnaeInyudl seuuatuns
szyfumsvaanstasilussdulsuiuilldonsdussansnmuuuioalng waganmaieudisuiu
WNIIAUMBUULAL WUIEINITOANTEYE nmLaaaiuﬂW5ﬂuwwaUﬂsma1ﬂ 8.63 m‘m Waa 83 1.16
ud Aadulszansnmiunaniiiiviulesas 85.93 uenainil szuualsifiuanugniosuas
AMULIUEIUNITNTIVFDUADIUEATAUS ANNTITEINUTDIYARINTNIINITLNNEG Uagatuayunis
UIMITIANIINTNEINTRENTUTEANTA M donraeafuluININITRRIgLsIneIUIadaasey (Smart
Hospital)

ANENARY: STUVUTITIANIIATAMIIMNNITUNTE, UgysnataIus (BLE), Sumesidnvesassnds (IoT), Isangiuia

y9R3¢/2 (Smart Hospital)
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meiendelifnusrasdite 1) Wisuifleudssansnmuosdaneiiulasmiedszamifion
wuumauligdu (Convolutional Neural Network : CNN) Tunisdnuunssezvedlsndenszaniaylse
FofuAINAINEIMIBUTEA MY wag 2) WalukazUTzdulsednsnnasslnannesiilaszlinse
Tunlaeuszgndldluma EfficientNetB0 Fsns3deldnmearsvedszamaangrudeyadidy IHuA
Kaggle,EyePACS uag APTOS 2019 Blindness Detection saufiudayadntssneiuiagivaln-an
Tngsudunswisudeyasonisusunnanin Wiuaamainvateveadeya (Data Augmentation)
waruisdayaduyafingou YanTI9deUANLYNABILATYANAGDY Mnuuuusians CNN ik
ma’E’]ﬂLﬁmﬁumﬂ%LLmﬁammﬁﬂﬂ’ﬁﬁsuil,l,uumsiau (Transfer Learning) wag Fine-tuning il
WSguguUseansnm LLazLﬁammuaﬁwaaaﬁﬁﬁqmwﬁwmL%LLWWW@%@J@%& Flask, TensorFlow,
PyTorch Wag OpenCV wan1sidewuinluina EfficientNetBO ﬁﬂizam%quqﬁq@ TnadaAnau
wiudlunssuunginefillsauazliiflsavindu 96.4%  wazdidAnuwiudlunssuunszozues
Tsawiniu 77.8% uwanedufiimuniuanunsadinssianaisseussamauazudnimantsUssdiy
mudoadeuliedusng Fddnenmlunmsusaduinnsedsadenssanuasisadofu  sausa
Preusznounitadelasdnyunng lnsangluiuifiites dafunsdrfeinmamednginen

Addey : Ispdaiu (Glaucoma), Isadansean (Cataract), lasteussamifissuvumonulagsi
(Convolutional Neural Network: CNN), 4nannasy (Platform)
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adefamifsesudiesunisinseiilesfuisafulsnfntsiienaindu 2) Wevseidy
Use@nSninuazainuuiug1vodlunanigan AugnAed (Accuracy), AI1MLNUENTIUIN
(Precision), N159533NU3¢ (Recall) uazA1inUsedninnuasluwma (F1-Score) ngutdnnunede
Fwesuwnuazguadaiides BBnmssidunuidinnnssununindeimdund g 577 am
uduiuUsinadeyasiemaia Data Augmentation 531 1,810 A reuthluflnasuluinanis
Souiiedn lnaidenld DenseNet169 Wunvuitasmanlunisdiwunlsa wagld YOLO11l dwiu
JEUAMUTRELIANIUNTTAT AN Overlay HANITNAFBUNUIISTUUAINITATLUNLIALA 4 NE
lauA n1gguamund (Health) IsARantdaangiud (Flea Allergy) TsARmTe91nN15RAE8S7
(Ringworm) uazlsARamilsannUsannneuen (Scabies) §eAn Test Accuracy Saas 90.91 wiawms
fifn Precision, Recall waz F1-Score agluszdugs uananiéaléysamanis MobileNetv2
(ImageNet) \ensIadUnRBaLIATIZI wazsmuas Confidence Threshold fiseeay 70 Liiean

o =2 Vo1 Y] £ < d{' o [ a %
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MneunAUIlLGIAeentyn (ZnO NPs) MenszuIuNs Green Synthesis INaN5aANTEIVLYIAIE
(Trapa Bicornis Osbeck) $asfiunsuiiudu (Curcuma longa L) Smguszasdiflednuigquinissuds
Feuumiti3e Staphylococcus spp. YaauN1AUlUTIARaNlYA (ZnO NPs) AiensyuIunIs Green
Synthesis 21N@15#NNIINATLIVYIANEY Lﬁ&l‘Uﬁ‘UQWﬁ’MﬂﬁZJWNLﬂ‘ﬁLLUUG%;QLaM LA AR ULUY
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Fakeonlas (ZnO NPs) @28ns55UauMs Green Synthesis 91ntunsIadouLiedudurdnuazyuna
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Agar Well Diffusion siesntheyaauiluddesnles (ZnO NPs) 99nnszU2un"s Green Synthesis 7
IHundnrhnsuasdnefidusiudunsiuiu lnsdmuaeududureseyneunludadoonled
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refiduiinfiannielunisfinwadall Ineugnainfuasdiddnunsddila uazlifanznou Miding
Tiuamsneaeuysasefntefian szovnalunsdefiduiiifian waeilussdndamlunisduds
Fouuailie Staphylococcus spp. léfaﬁﬁm

MdfRy: ouN1A ZnO NPs, Green Synthesis, N3¥3ULIIAY, VWY, WokuATliSy Staphylococcus spp.
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Taladlves 7. harzianum ade 8.16 wufilums ganinnguaiuauiiiinieds 7.60 wufluns wandls
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Phytophthora sp. il T. harzianum waf?fﬂﬂf,ﬂ'n%ﬁﬁudwqmammﬁymLsﬁaﬁﬁmmﬁumaLﬂ'mﬂ’jq
é’mmmﬁzy}tﬁuimLLazﬁﬂamwslumimuqmL%asw Phytophthora sp.

fdfey: Weslaslawesun, Fadadl, msmiuaulsaiiy, manunsdady, engnsiiusnm
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AnWINSaNNTANUANGY W Phyllanthus bacciformis L. fiviuiinulgnsluiuniuidauas iuii
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Joyaneniulasiainegluvedunigldszduanuanineiuddfidn laswuiliedl
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WaAnednwaledus1uIng waglTuuisuanwaen1an1e3niavey Phyllanthus bacciformis L.
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= 1Y [
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A1dnfey: Phyllanthus bacciformis L, mnudy, ne3niaiia, dugiuiven, msusuivesity
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i 0 S aureus #2875 Disc diffusion Wui1 ansadau uNs 1A uared utuaiusaduds
nssaiulavendels Tneialawla (Inhibition zone) wu1A 16.5¢ + 1.82mm way 18.40 = 3.11
mm Ay Tnedaranudutuiigaianunsadudinisaiyreadowua iss (MIC) winfy
25 mg/ml uazfianaudutudigaiiannsndndold (MBC) wirdu 100 mg/ml 9ntfud ot
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TndiinaaniilunmsiafauazinizuuRondsldd Sanuasimnamenin wasiiairudunsa-ang

o A U A v & v a

(pH) aglusguiaunaiuiviywdse 4.89 wanani windusinailaunimuddiussansan
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[ [
v I~ a0

lunsdudadie S. aureus lnsialgulan13gudene 22.15 + 0.64 mm Fafiuszdniaingenin
wangugnlUlunewain ddeitanusatrldsesandundndusinisdenlundnirnuiasnsie

wagiluseansamgdlunisannsdniauvesdn

AdAty: 81, Staphylococcus aureus, UTULTIUEY, AU, 1waflau
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20.00+4.86 MUY ansafameUaINnvE LT uRadaSudsadusans lelinanuduiudesas 0.0,
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11.17+3.69 War20.00+4.86 A& Inransanwuansliiiuii ansafnenuanatiuduiiadin
e TRiesueadudansilatinannsndudaie £coli ldinhasasauuuunilunnaududy way
fuualiilunsdudafutumnuenududu

v ¥
1Y = =~

AdALY: ViU, WeluAilEe Escherichia coli, AudanIlatn
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AAIARY: A1SUaUMBURLAeY, Tudulyse, waalausanaan, 1aluls, wuwesisaaual

264




=

7~ “Driving the Future with Scientific Innovation”

1 i) The 6*PCSHS Science Symposium 2026
Y k-&

nswasHugaduiniukazasinimalnUaesnndelduazlnaznauludindouansainain
wWaenldaudmiudanismaialvaluaaiunisaigniau

I3 W', wadssedl InSiwsena’ way 301 ondsauntiui’

5aseuavnenmanspnnsasIvineray ivalan a.usvugs o.idesitvalan 65000

*E-mail: wipa.arsing@gmail.com
UNANED

auiiitinguisasdifiofinudnmdeutionndsuarlnogmeuludiuangauiotusuiu
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AdAey : Waennae, laemaulud, nsviensie, Tangngu
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fadutlymddiidmaredunndeinazguam  TassnuifalingUssasdiftedmunanfianunse
Wasy  arueuveuenles  hduasueulaeenled  wazihlvldusslevidensiasaudulnvesiiv
mAfeilldiauntansuuuudinaesiuanseunlad  (Hopcalite) uazdlolad (Zeolite) Fauffu
Tofeusadiun (Sodium alginate) \iewdsufwansueunsuanladifuinemiveulasenles was
Anwnarensazanasddnuluthun Tnewdsutanly 3 annzfifleududuvesdleladunnsing
fufis 10, 20 WA 30% w/v (HOPEZE 10, 20 uaw 30) 9InMsATIedanasy FTIR wunis
Wasuwlasiwninaveduvesyiladdudidny  Tasiowznylansendauazasuendian GEEGGR
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miﬂizﬂauﬂuaaﬂimgqqmﬁ 81.10 mg GAE/g LLazﬁqw‘éé’maan%m%uﬁﬁqmﬁasm"] IC50 1 857.60
ppm e?faqmdﬂﬁq@mwguﬂﬂa Turuefl HOPEZE 30 wiagdnfiufeldfulinandnmitdesnd
asuliimnuduturesiloladi 20% wiv udnduivnzaniigalunisainsaunaseninansse
UffteuaznsUanUaesinwegseionfioifiuganimuesiivluthun
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Toeaulany 91wy 10 vlla laun G, Cu®, Fe**, Fe?*, A, NiZ¥, Zn®, Mn%, M¢* uag Pb* Tutaa
pH 1-13 Ima’?meﬁmﬂﬂﬁlammmﬁLLazaLﬂﬂmymmmjmﬂé”uuam”wLﬂ?laa UV-Vis
spectrophotometer (UV-1800) Wau152UUAS133LAS12AYE RGB lauldiwuiees TCS3200 RGB
color sensor AuTeyaruvasalulasasulnsaiass ESP32 Usznanauuuaandliiomuiaai
Wuduvesleosulans Usziluaussauzvesdsiaszilasfnwanududunsonaunisuinsgiu
wazlIsulfisunanisiinsgyiiumaia UV-Vis spectrophotometry Lilauszifiuainsgniedsie
adi# Paired-samples t-test kaz@AnwiAuaisalunIsdendtnig #an1sfneInuInasaingin
pondunidadusunaueulnleeiiusiu (Total anthocyanin content) Ay 1.81 mg CGE/100g of
FW fdnsgandunasgedn (M) i 550 uilutums lugas pH 1-7 arsadainnisidsuuasd
daaudioinansdsdoutu Fe?, Fe* uay Cr* ‘wwmimi’ﬂL%qﬁﬁﬁwuﬂﬁammimmgmﬁlﬁmm
Dudunsaga (R2 > 0.990) neldaunduuas 20, 30, 60 waz 70 lux nan15nIiausualessy
lang Fe?*, Fe® way Cr* Iuif'lﬁaaa'wwudwhiLmﬂ@hqﬁ’uasmﬁﬂ'aé”]ﬁ’amwaﬁﬁ (p>0.01) v
AW A UV-Vis spectrophotometry AMSANYIAIINAINITaTUNITIA 8NN g
WUI1 Mn?* wae SO.2 lisuniun1snsivinegefifuddynisadf (p > 0.01) vauedl Cu?*, Zn?,
AP, CU, NOs™ uaz CO5* danasunaustsilifodrfymaadi (p < 0.01) guuTifaun udfunus
7edu 990 VImdewn el dnenmdmsunisnsafaauauaminaauy wazdudusuures

aaa
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Tassnudensianadadustinmanasataasnuaziuiuiiordauealudians 3
fnqusrasdiiioatnansornlausefuuasiaeaiiuaniudeasiauasuiiuiy - dwduihunfaundu
HARAUNATINN waziunlTsuisuUszdnsanlunisidnuend ians (Sitophilus oryzae)lu
sUnuundafusidniagy 3 sUnuuiifidnwarnsmugumsUanUdesansiiunneiisty nsyuIuns
naaesuUieandu 2 neu peufl 1 afpasnnudnaznuasaiiviudiotundnziesdlsznou
LLa31]?&1&4&’]36@ﬂi]ﬂ/lﬁg‘VlNSﬁ’JﬂWwiuﬁﬁiaﬂvﬂw&HUﬂy’lEJL‘Vlﬂﬁﬂ High Performance Liquid
Chromatography (HPLC) aaufl 2 ﬁﬁmiaﬁ’mmazLmLLameu%’umﬁ’lmi%ugUm5mﬁm5ﬁ%amw
3 sUuuu laun geagulng Waded wazayulnsdada denszuiunismaninediwessaudu
wodwess3suvd anvuilunaaeuuszdns amnisidanend1iuasfnwiaaudians
nsUanUaaeans (Release kinetics) il aileuifisusnsnisunsnszaevesleansyddylunsay
sUsuY Haneaesuitluamsatnuiiuiu nuiiasnedeiiu (Curcumin) lads 85345 me/L uay
asafinandnaziamy Uinuezenlausadu (Azadirachtin) ladefesay 7.85 v/v Buduiisn
\efiesvesanseangusluansainneny dwiusanismaaeuUszansainmuii miaﬁwmuqmmamﬁ
mnuitududesay 5 v useduiimnzandian lnsuansszansnmnsmdauendnaslifesay
100 Melurian 8-10 Falus éﬁaﬂamgmmﬂa'aLa%mqw'éﬁ?fﬂﬁuuazﬁu (Synergistic effect) wonant
sUMUUNARA s isiadudssasosaurmansnisuanuassans (Controlled release) Tngguuuugs
ayulnsoongmd uuudundy (Immediate release) Unvuiindaduanyuaosasiianes ol os
(Sustained release) wazgUnuudaifinuanuassuuutdi (Slow release) S?fmﬂgmmuammmiq
Snsnsmevosmenla¥esay 100 Tuflan doyaainnifedfigailiifuin neUssgndldiednedi
ofssruvIAaInsanuANRaumaninsUanUassansidesiiussansnm deanunsnlusosen
Huwdafusiivaends 1fasedands uasdenldmuldesnumnzanlusefuaiufou

AEAgY: @z, pludy, n1sindanen, HPLC, wainedlues
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Tassruidnwinsduasmeiuluwaglaadisufasewuvlnadeu (Reflux) $auffu
n3zuIuMsleiliadu (Sonication) lagiuSeuieulszdnsa1mdalaseasneseninassuu Bath
Sonication LA¥5¥UY Probe Sonication femafia XRD uay FTIR ileuszgndliiduiangaduans
Tnuealunistesiulsalugdng nansanwiann XRD wuinfissuruwan (110), (110), (200) way (004)
fananiaaesszuy annsaanuuinlassaiiseaglaag seduuluwas Tnsdsnednumdnuuy
Cellulose | 1310 uazatnwa FTIR wuiinnsaanfuuasvaaylansenda (O-H) 439 3,000-3,600 cm'™*
nazuszAsUeU-lalnsiau (C-H) %39 2,899-2,940 cm™ Fauansiiannsmseguosmiladduieaglaa
Fafuegnsauysal uasilonSsuifisuussaniamiddasads nudnluwaglaaiiiuszuy Probe
Sonication #UszAnEnnlamauiiaalunndd velusdunisdesvuineynin Tasfiarsmiain
Usngmisaigiufia XRD fluenenistusudaiian Swtumsanamesnnuduiinenveda (C=0) 4
1,719 cm™ Sananadamsuulgaiuinadogiamngan Tasdsasdnwiamiundouveslensania
oeefifouiian Faderemsifaiusylalasaudmiulanavesinues Tassnuifaduuuinig
Jowhlumsduamziunlusagloadiossandliduiangaduiinmynamainuasidussansam
galuauian

Andn uzuu: nanocellulose, Bath Sonication, Probe Sonication
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ﬁzymﬁwﬁ’iy,ﬁdqwaﬁiammﬂaamﬁmm@:ﬂw Lﬂ‘jaamﬂﬂizmumi@hﬁaLLUUﬁaLﬁmawﬁﬂﬁi’a@
Fouanmwienoliiinansandeiifudunse TassuideditanuszasdifewamiuasUss i
Usgdndnmaessruuigaa i aeldn1sisenlsuas (Photoelectrocatalytic system: PEC)
dmfunssndevuiiuia PVC Tassadumssanuuuszuunagnalnmavhaufiomnzausenislday
93¢ spvuiiimundulddalifiaAsiuuunaredu FTO/zn0/Tio, Fsannsonouaussdonds
waswasdndlndinlansoudu dewalminaisoanduauntuaisazaite lawn nsalaluspassa (HCLO)
waglelusmaslsdlenou (CLO) AflantElunsiaisgadn nsmeassdnwiuszavsnmussszuy
PEC meldifoulunshauiunnssiu saufsguuuunisivarisuvesansazaiuazviaveanasiily
wieuviUszdiunansznuteanszunn s dosoauifnisnienmuazialiues PVC nan1smnaes
wansliifiuinssuy PEC fimntuaninsasiiulsyansnmnsenideldoesiiteddydiossudiou
fumslduamieluiinfissesufen wagdisannisidenanmuesian PVC Waifisuiunszuiunis
dndeuvuduiy Tnssuduandiiiuisdnenmeeunaluladinlndidnlnsasnglafinlunis
ﬂszqﬂm“lﬁé’ﬁﬂmmamﬂmﬁw%ﬂmiszhL%aqﬂﬂiﬁiﬂmﬂmmwméﬁﬁﬂw%m%mw Uaonsty waziduiing
RGRIREELN

AdnAsy: Wolraulwaal daluilly (Klebsiella pneumoniae), walillanaslsn (Polyvinyl Chloride),
wallalnlndidnlnsaznzlafin (Photoelectrocatalytic Technique)
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& wuinflensenududunse 250-3000 ppm laeiidnd1inn1snsaany (LOD) Wity 480.358 ppm
wardasinn1snsaeda (LQD) whifu 1601193 ppm dwdushetneess dlewndailulinsesd
duUszUnia Po? iudu 1000 way 2000 ppm wuindesarmslandud (% recovery) agjﬁl 89.6%
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