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UNANABA1S (Review Article)
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The risk and management of formalin contamination in food management
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Abstract

This study includes information on the potential risks of eating food contaminated with
formalin and formalin that exists in natural foods. It was crucial to choose foods that were
considered safe to eat, as formalin could cause negative health impacts. Food intolerances and
allergies may develop from consuming tainted formalin. It had an impact on the immunological
system of the body, causing conditions like respiratory system inflammation or asthma Natural
foods include formaldehyde, which was generally safe and beneficial to health, including
improving digestion and lowering the risk of cardiovascular disease. We could decide to eat safe
food to safeguard and manage. Pay close attention to the food labels and properly prepare meals

to lower the amount of formalin. Making informed food decisions in our daily lives could be
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facilitated by being aware of the benefits and hazards of formaldehyde in food. Individuals with
allergies or those that might be at risk should speak with a physician or pharmacist for advice and

suitable care.

Keywords: Formalin, Food safety, Contaminated, Immune system
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NWiduiialiinqusasdifindnwmanidusyyadasy sas1n1550aT3n msdaanzAifiaFiuandi
ansdumssniauluwaduzisafianids B16F10 iingnnsedudivansadanuiniuaanfiadndioi uaz
Asapeasdudusiumadia Molecular docking Taunaagwudn ansadalnuinnlnadgnilunisdiuans
puyadasy G5ms1nssendinupuadilianaasudiuds MTT asadanuinTnafiauduiudoizad
B16F10 fimanandiutiu 10% Tasusuas Hudull fgnslunmsdunissaauiianuduiy 0.625% Tnsuiuas
Farseanunsaannisadiaiafiuarinluigad BI6F10 finanududy 0.3%-1.25% Tapusuins ([d5nday
nasLAsIzAa1spang N luasata rutnineaafiadadion (LC-MS/MS) wuanseangnsiuiaulatienua
6 Biia (@A Nicotinic acid (Vitamin B3), Tranexamic acid, Cittric acid, L-leucine, L-isoleucine wag
Coumaric acid fufluansiivaulasanmssudamistinalunszuinnsannsadadaFuarin nan1ssass
mssuuruwaiia Molecular docking wudn ANsduANY s Nauaza150angNS a1sa i Uil
74 6 ¥iia aansaduAulddieiuszialasiauiundn mnnansmaassienuaaglidimsadamuiniue

o
o o ’s

oeezlUdaasunseangnsdudenisdaaszAifindiuardnle

@

Ay asadalruining ansanmsaseindiuaniiy awgﬁma%aﬁasx QNBAIUMTSALEY
Abstract

This research aims to study the antioxidant, cell viability, melanin production, and anti-

inflammatory in the B16F10 melanoma cell line when stimulated with Corn Silk Extract and In silico.

The result shows Corn Silk Extract has shown antioxidant, cytotoxicity at a concentration of 10%,
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anti-inflammatory, and can also reduce melanin in B16F10 cells at a concentration of 0.3%-1.25%.
The analysis of active compounds in Corn Silk Extract using LC-MS/MS found 6 compounds of
interest that have the potential for inhibition of tyrosinase in melanogenesis. The result of
molecular docking was found that tyrosinase and 6 active compounds can bind by hydrogen
bonds. The researcher expects that these active compounds will promote the action of inhibition

the melanogenesis.
Keywords: Corn Silk Extract, Melanin reduction, Antioxidant, Anti-inflammation

uni

HandeaaliannineasAsTunianInaInAsEUINATHARTUYAFINATTY 11 Wi AAdaY
FaiaTue Aza1NEns Drepghegasi lUfisasauiduorsings Aadunannzdslan saudelnuinniua
TruinTwadadussandslianasilUlszasueims Unfinandninawadiuigasi wifussTumiazdy
dutudaidudining ruinlwafegaussinuasass wazgailuddalufige ualuilagiuiinsi
nuiatwauivinansdas deuselvyidludiudug wiuuiniuistivannandanmnisldanninuasnssy
(Tengkaew & Wiwattanadate, 2014)

TruinTwe wiadauinalue (Corn silk) Wuduuawsanasddouneininafidsnwasuduida
o SaLdudiuiimisfieannszuinnisuds Tauva(UasiendoinUlfduaimsdas (ous YayauU#, 2559)
91AA155189114D89 Nawaz et al. (2019) wuaisardaainlrnuinlualdun Ausdn Warlausyd unuilu waz
Hu 9 upAAL ﬂﬂﬁiwm'm“?iﬂa"n5ﬂaiswamuaﬂfwmﬂniw@"Eu@?mqﬂmwﬁﬂmmm 1K Choi et al. (2014)
Aaa91 muininefignsannisssaudnefionils frofudemsaadefiuanfiufifionds anmsuanwonues
wulelinlsBiualuwad fomidufidnwiAsndulsinaamsangnsneiinimuazianssuasduayyabas:
up9lrui1ilna (Ebrahimzadeh et al, 2008; Eman, 2011; Sarepoua et al., 2013) wui1lulnuiinina
flansUsznevAusanddaifinaanfiduasdusyyadase u Tus1wause Choi et al. (2014) Aa199

o

Iruinlwadudy fuduarssznauiusdndrdgfiaunsailasfunisiinlsaausadauld Lazanunsaan
sedvinealuionlusefudainaancld nuiinafistswarlonssdiazinasAinosdraisyiia
(Hasanudinet al., 2012)

warsin (Melanin) Wulagfiademneadinils vnihdlunstiaefuiiannuasnan weriniie
AsuBa e fiudiunninly onavhlFAein nsy wazgAA19ALd (Miyamura, 2006; Choi et al,, 2010)
TaaansatlsfunisUsvugeiinadiddnasianngnisudenmsasrafiafiuaniu Taslinsaladn ansyfn
W3Da1SAAANATELDINA (FFUnsWRILI TN wAnUT 169 o 1 nadiafsei lifUseaeduag
fuseansSanen (Garcia-Gavinet al., 2010) dsiuniswaiuanssusdensasradafmarintndsauduides
fdey uarnslifanndslimemsinunsuasisiasegia wu uinine Sadudanilenadaniunigsi

mﬁmmw‘flumsﬁuﬁﬁmsai”wLzﬁm?{LaJmﬁuﬁ:ﬁﬁﬂsﬂwwiuﬂmﬁmsﬂa@iﬂuaum@1
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Banfiunsisy
MsieSauasana muinalue

q158A0 (MU IWA [ASUDYATIZANA 599AaRT19158 AT, Fianwel Tudsd 91sduszanniaie
§1INe AEINEIAMERS U INeaensas lasadaannlmuinalneaniuwusdunsys 2 nagudisainnlue
wazd1WIAIE 51U nYpe TenTauAsTIEu Tauvinnisada nuilne s wuududipinson
AuAsseesl wlruinaTwaan luasazans s suua ludalng 10 nsu/Alansy (Eufifnualiieses)
T3i1 2 Bms wifield 10 undt d1eppndaeiingyea 3 Bas/Ase Uszanad 2-3 s Rslazidainnsuyiiluld
Naswhlanureludauansou gamgdl 60 svriwaifoa win 12 Halus iAvlugewaiafinwsdiafiuly
é@@mmﬁu ﬁqm%@ﬁﬁm aunalilunisnaans Mauduruinnauds 5 asu uh 150 388805 9y
Felundofeausnls 121 ssewadya win 20 uft felildnnnznouanturivaiuiinlaly Sterile tube

1@ 15 Tadaes iulugdu 4 pemwadus

Se

mMsenwgnSA1uaYyadasueaeis Diphenyl-1-picrylhydrazyl assay (DPPH)

WwSsuasara ruinatue U5u1as 1 G885 91nnuidy 100% Methanol Usums 850 lulasans
aslu 96 well-plate wazifiuarsadalnuiintnafinauiiuiuee 4 vsu1eas 150 lulasdns aelu 96
well-plate 91n3ui@u DPPH radical solution aaandudiu 0.12 fiadluand 200 lulasdns nasarnsiun
96 well-plate filfnamsisousoyvnludia fgamgdos 1u1ia1 30 Wi uazshlinAinsganduLas
ypeAsAAMUEIAGYL 517 W luuns @9pLAsas microplate reader Fefildaziiunduaamn % inhibition
(Boskou et al., 2006)

% inhibition = [(OD517blank - OD517sample) / OD517blank] x 100

miﬁﬂmqwﬁ'ﬁma%aﬁasz@hy"‘ﬁ ABTS radical cation decolorization assay (ABTS)
\WSyuEsaR A HUT1 e Usues 2 lulasins arndufin 7 mM ABTS Usunss 198 Tulasins aslu

weiaznqa anstudshaduaslUnauasazanstiingy Waliudammauiyusinasvienua 200 llasins way

ﬁmﬁﬂﬁﬂfiﬁgmﬂgﬁﬁaﬂuﬁﬁ@l,'flul,'gm 20 w1t LLﬁqﬂwfﬁﬁ”@mmscﬂ@1ﬂﬁuLLawaﬂmsﬁmmmmﬁu 734

W luas Feanfildazsiundiuasm % inhibition Bafna Mayur, 2010
% inhibition = [(OD734blank — OD734sample) / OD734blank] x 100

AsIIBEaLas BL6F10

waa BIOFIOlAsuAIuRIATIEANAMans1915E AS. Ag. 91301 F1ui 819159U5291A1A T8
WATUTAD N FEATTU ANZNFYAENS URIINLIGULSAIT 1WIzLRD9was BLOF10 duilugaduziSeionils
Lumiumﬁlﬁ@ﬁuiuwwmﬁ (Chan, 2011) 1W1ZtaBe@289199151 8891588 Dulbecco's Modified Eagle's
Medium #% FBS 10% L%é%gﬂwaLﬁwMumuwangmLﬁa (Cell tissue culture dish) ﬂﬂu@mwmgm

WAAAYTEUUANSURLIADDAN [BE 5% inaunnd 37 aeAgaldua

El Y]
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AsANMIBMsIN15sanETnunsadeand’ 3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium
Bromide assay (MTT)

Yugad BI6F10 Aflanunuiuiuseagadiszana 70-80% twideasaianmiziaos 96 well plate
AMUNUILEY 10,000 LBad/nau ﬂm?uﬁmwmﬁwmmaa‘ﬁwswu 5% Asupulaaanlyd aaunadl 37
pergardoa 1Wunan 24 thlus winasadanuinlnafiaauiuiy 10, 5,25 1.25, 0.6, 0.3, 015 way
0.07% TapU3uas Uvulugiwizifssaddinszuy 5% CO, gaumafl 37 ssaaldua iuian 24 talug
ansiuyiaisld MTT solution (3-(4,5-Dimethylthaizol-2-y1)-2,5- diphenyltetrazolium bromide) fimnu
Wiudu 1 adnsu/dafans ﬂm’lu(ﬁmwngmmaéﬁamwu 5% a1suaulnannlyd aeungll 37 aeaigaidua
Wunan 4 $Tus wazais MTT solution i snsinazatsndnnasunenu (formazan) @18 DMSO U5u19s
1 385809 LLﬁaﬁWZﬁH@mmS@@ﬂﬁuLLawmmiﬁmmmmﬁu 540 1w TRues FeafilFaziinun@duamsns
AsTRRTInuaNLas (%cell viability) (Kanpipit, 2022)

% Cell viability = (OD540sample / OD540blank) x 100

ANSANMNNEFIUAITSNLELULDIEITEAR MUTINTWARIBANSLEAIDBAYDY nuclear factor-kappaB §ay38
Luciferase

ASAEAMIENEAINATS ALY saRa Ui lnarIuAsLaAIEaALDY Nuclear factor-kappaB
#1935 Luciferase gASeB9anUiEm Promega sinead BI6F10 fiflannununusisuynaisadiszanss 70-80%
LA HNAYANALNIZIA LY 96 well-plate AuAUILKEY 10,000 1Ba8/11qu ﬂm?uémme‘;m LHARAIYTTUY
AsUpulnpDn (Y 5% Qamgﬁ 37 pergalfus WHunan 24 Falus doasunaivinsnsudaunatada
dhgioad Tagiwanadia pNF-R luciferase naufuansazaiy GeneJuice® vuan 8 (HlnsAnsdanau Uusn
Tu@jm'}mﬁymLeaaéﬁamwmﬁuaufﬂaaﬂfﬁﬁ 5% ﬁgm‘ﬁgﬁ 37 pemwaidoa WHunan 24 Falus ATLANAILY
Fanszdusine 4 Meldaniy 5% esueulasaniyd 37 asrnwaidya Wuswzia 6 $11ue Waasuimunge
ssnseduiiely &1azaddis 100 (ulasans IxPBS wargadiely a1niudadin 1x PLB lysis buffer 20
lTAsaas 1WlUwgnf 350 saudaudt wuwan 15 undt danfnsinisvineuuae NF-kappaB sapya Kit
Dual-Luciferase Reporter Assay System wag3LassiuasiyLa3ae Luminometer ¥nAsnaans 3 UGHER!
nilafansedn wazinsmeaanai 3 ass

\A389 Luminometer azinsian1suannnnuaen1siUasaanasamumsfiuduan s Tnyass
finflaazyinnsiaan Relative of Luciferase 1 (RLUsL) Aaenfildunaindu Firefly Luciferase \unavasnis
Y9199 NF-kappaB wazlumsifuduainsnasefiane azviin1sindn Relative of Luciferase 2 (RLUs2)
\fudnflAnan Renilla reniformis nioansiasuasdifagudinelueadiduins Fadrfildazinunfuin
#1A1 Ratio 91ngms Ratio = RLUs1/RLUs2

91nsfusinen Ratio umLLGiazﬁ’;ﬂszc»iumﬁmamsiaL‘ﬁ'amm Relative of NF-kappaB #3aaA1n15

iU NF-kappaB uaeusazdlnszduiiiailisuiisunguaiuauilifisinsedu Seazsiundiuismian

Relative of NF-kappaB 21ng#5 Relative of NF-kappaB = Ratio of sample group / Ratio of control

group
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AMSENHIENEAIUATONLALYDNESENA (MUT 1 IWAe235 Lipoxygenase
ANSNAFDUNSATUAITDALED
ASANIENSE1UNTINLEUYRIE1SHA (MU lwaR1e35 Lipoxygenase (Eshwarappa, 2016) L&

ATAZANLEN q AUTUADUARIFIT 1 ATl [UTRAINSRANRLLEWRIENSTIANUEIIRAY 234 UlNLuAS

15199 1 MsnaaauLeLpilananddwa

Reagent Blank (ul) Solvent (ul) Sample (ul)
10 mM phosphate buffer pH8 980 955 955
15-LOX - 20 20
DMSO - 5 -
Sample - - 5
i 5 W17 o 9N i
substrate 20 20 20
Total 1,000 1,000 1,000

NUBLAG | LeFHNUFHIRTIDS Solvent snudsinesuasansadafililunisnaaaunnass

Na991NIRIIAINNTAANAULAIUDIF1AANNYIIARY 234 P IULUAS ALAUNAILINAT %inhibition
fagmseaa (U5

U

% inhibition = [(OD/minsolvent — OD/minsample)/OD/minsolvent] x 100

AsEnINsTILAsIzALfiafaI i

AsEnmMsdaeszAlindiuafin 1Bgagad BI6F10 asanamizides 24-well-plate Anunuwiiy
100,000 waddanqy uran 24 Hilue udrudrgansadalmuinnluwefinnnuduiy 0.07, 0.15, 0.315,
0.625, 1.25% Tag15u1as dadn 72 Halus d19@9 PBS wazifis 1M NaOH U5u1as 1,000 wlnsdns oy
ANTazaIYLNaNTN @Wﬂﬁu"s”mmms@@ﬂﬁuLLawmmiﬁmmmmﬁu 415 unluues ﬁwmaﬁﬂﬁuuaqﬁf@?m%w
\WispAunguaruauadefusnnsaadininadulfidudnsnnmsniauaiuiupyaniafisuiunguaiuny

(Choi et al., 2014)

a P e @ 'Y ~
AsalAsIERanseangnsdluasane ruinnlnalagwadia LC-MS/MS

o

gispihansada inuinnlnalUdensiainssiaiseangnilumsadanuialne dapiasas Liquid

a va

Chromatography with tandem mass spectrometry (LC-MS/MS) ﬁauﬁﬂgum ANSANYIAITRST ANE

ANYIFNETNS URNINYIFYBLSAIT
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aa v

AsENENAISIIaRIN1sauin 3 dfaeluUsinsy Molecular Docking
HinsAnmlaseaseayiusuarasianensduiuLuy 3 ffseduTuiana 1pLaAIAI5IAA
Interactions wazdunsAzufiduduusinanssiissvewsulsdinlsdiuadvasadalulnuinine Tauidan
a1500ngN5luasada muiinluafifignitunisdudenisviaueuledinlsdinaranun 6 sda (Fud
Nicotinic acid (Vitamin B3), Tranexamic acid, Citric acid, L-leucine, L-isoleucine ttaz Coumaric acid
1andeseAfiplusiasu GOLD 2022.2.0 ((dSuAnuayiAszialn amans19158 as. LAYSANT yedlaua
2191597131 8LAT ANEINENAIERS U INEduLAsASAERS) s laTeas1anEnuaaanladnlsdualuwia
Agaricus bisporus (PDB ID: 2Y9X) Tassastendnuaaaulzdinlsgiualuuywd (PDB ID: 5M8L) [du191n

RCSB Protein Data Bank (https://www.rcsb.org /structure/)

¥ >
a o @

daenaliflaseasemufifidmsuinlsdiualuny (Mus musculus tyrosinase) Tuueuedl Aasings

- o

g519uuuIantlaseaseauidd lagsgredeannandunsaasfiluyesdulnlsdiualunyangudioya
waluladiin wurieyn@ (NCBI, https://www.ncbinimnih.gov/) g1ufiayasaulusfinuazlaseasananun
wulydinlsgualuny [Furann Phyre2 (Protein Homology/analog Y Recognition Engine V 2.0) s
PDB (PDB : c5m8pA)
adafldlunuisy
3as127d8TUsuAsU Graphpad BuEVEuHIANYIS8ULSAIS YA1SNAADY 3 T1azVinA1T3LAS1ZH
1

Tayalauaffiuuy ANOVA iWindiasieimanuuwand1aneaffiissiuanuiadu 95% Inpfiszduiipddsy
p<0.05 fiayauanalugUanads (mean, n=3); **p<0.01; *** p<0.001; NS : (unns1epeefidysddey

NaN15IvY
NANISANWINEAUNTEUYaBas2H835 DPPH

dansafalruiialue umasapugnsdua1sayyadase d1835 DPPH fifaadnus1iaiu 517
Tuns TeshAINsRANERLAwRIANSAARLNAILIMMT %inhibition 9NAKANSNAADIRAINT 1 uanels
indeansadnmuinlue Sanslumsiuaiseyyadass w35 DPPH Wisfisuasafamuinluauazans
a5 Tanansade lruinnedbildiFoane fanuaunsalunisiidaaisayyadase DPPH™ [dds
45%+0.32 druasaia muinnwadivinn1si3o91e7 2 uaz 10 Wi Sanuaansaluasidaansasyadasy
DPPH™ 21%+0.007 waz 0.0996%+0.03 amuaay

Article ID: jsai24414



NN ERsuariansuiadiy U9 1 afufl 2 WFou wauneu — Ferieau 2567
Journal of Science and Area-based Innovation, Yolume 1, No. 2, May — August 2024

100
dekk
80
c
2
2 604
2
= __
£ 404
=
20
D -
N nY nY
O\O+ .\\)\"e' \‘}j" ’\&
A& > o N
é\ 0(\ 6‘3 ,.b(.'
& X o -\5‘(
AN
& & & N
2
‘}\*' 00 O&
& &)
°

AT 1 gnsduayyadaszainaisadialruinalnesae3s DPPH assay
nUBLHe LansianuuanEiusg1elidydAmeaiifidioiyuifisyasain (ruinlnatazasuinsgu
(Trolox) TayauanaduaA1eds+SD (n=3); *** p<0.001

NANSANMIANSAUETEYYABASEAILTE ABTS

shansafialruinnTne umesauanidLeuyadase §p35 ABTS farmnandunasiinnuginin
734 W HAs 1agiAIN1TRANENLEIIAILIMNNAT %inhibition NAHANNTNAFDIFININT 2 Lanaliifiud
asafnlruiniue Sanslumsduasayyadass @35 ABTS Waifisuasadn muinlnalazasinnsgiu
Tayansadn ruinneafilildsuamsidaans fanuaansalumsidnaiseuyadass ABTS™ [§fie 53%+0.44
dauansafalnuinluafviin1sids91edi 2 waz 10 i1 fianuaunsalunsidnanseyyadasy ABTS”

39%+0.72 llaz 25%+1.55 a1ud1au

100 S
204
NS

604 | 1

40+

% Inhibition

204

AT 2 ansFuayyadaszanaisada nuinlnadieis ABTS assay

nULLAe waasisauldunnssiusgefidedrdynieadflsiusouifisuaisada ruinnluanazans

o o

105514 (Trolox) fayauaasdudads+SD (n=3); NS : uansd1eagedidysidey
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nan1sFnESRsIA1siTinTonunugad BI6F10 Wanaanudiwasadamuinine

AsnaaausnsInsiTinsanupusas BI6F10 dauasadamuinaine vuiiadisasinisasns
nEAWDRNL naTuna 4 Falus adwhlUiadnsganduuawasisfinnuginiu 540 uTuiues
IARAAITNAADIFININT 3 uaasliiiudasas BI6F10 Wanaaaudiasadanuiioine Aaauiudy
0.07, 015, 0.312, 0.625, 1.25, 2.5, 5 uaz 10% Tazvsunas vunduan 24 thlus §5asnsiiinsenvasad
LINAU99.65%+3.30, 96.29%+3.49, 94.95%+1.96, 96.59%+3.71, 97.14%+6.50, 95.35%+5.04, 93.27%+5.76
WAz 82.79%+8.69 anudifyu wudnfianudiuiuaisade muinnlnefl 10% G5ms1nsiidinsanunagadsndd
naNAIUANBEHyE AT A

150+

100 -

% Cell viability
L4y}
o
1

Control 0.07 0.15 030 0.625 1.25 250 5 10

Concentration of cornsilk extract (%)

AWT 3 HaLEaeerINsiiinsenunsigas B16F10 Wanadaudigasana (muinalwafiainuiduiueig o
NUPNE LaAsEeANULana1AuE1eddyds A eaifidnisufisuasada muiinalaznguaiuay
tayauanuduaeis+SD (n=3); **p<0.01

NANITATIFFDUAISYINIULLAZANSLEAIDDAYDY nuclear factor-kappaB #2385 Luciferase assay

A5¥IuLY nuclear factor-kappaB Wianaapudipasadamuiialwafinnuduiusing q lugad
B16F10 saufunguansnaans TNF-alpha 0.1 wilunsusiafiadans vuidunat 6 $2lus snshuihldiaedidas
\A5D9 luminometer §1u1A Luciferase assay Kit 91ANAN1ITNAADIFIAINTA 4 TNF-alpha aunsansedu
A15¥INUYBY nuclear factor-kappaB lsag19Uni LLazLiaﬂszéu TNF-alpha 01 1lknsuaAafiadang sauAy
SR A uing waneAIA157ieIl NF-kappaB uae TNF-alpha i 11.33+4.068 wi%ﬁatﬂsuﬁmzjmmugm
LLa:ﬂeszﬁﬂiwju TNF-alpha saufusnsada muininafianuduiy 0.07, 015, 0.3, 0.6, 1.25, 2.5, 5 waz 10%
TA81U5u195 waAgAn Relative of NF-KB #30A1LaAIA15Y19 11189 NF-kappaB # 8.41+1.69, 6.70+3.00,
7.07£3.61, 6.81£3.94, 523+3.21, 512+2.08, 3.82+2.42 was 3.842.77 snuaidy Wpanuduiiuspeansaia
Zmﬁ’niwmgﬁﬁu gamal#iinisyineuuess NF-kappaB ﬁa@ﬁayamﬁmﬁwﬁumjmmuam waAsEeaNaluAIg
FIUATBALEVLDIENSEAR (T IR
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Concentration of cornsilk extract (%)

ATWT 4 HaLEAIA15Y19IUDDY nuclear factor-kappaB luigas BI6F10 Lﬁ'agﬂﬂi:(ﬁjuﬁw TNF-alpha
SAAVFITEAR (U1 IR

vanuwe uaAsisANLAnAsiupslisddaymeaanfisilsuiisy asada uinnauazngueuay
ﬁa%aLLﬂ@ﬁLﬂuﬁﬂLagﬂiSD (n=3); * p<0.05, **p<0.01

HaASAAMNEEUASS ALY SFISAA A nNE Tnad LS Lipoxygenase

ﬁﬂmswaaauawgﬁmmsﬁﬂLauvaﬂmsaﬁ@fwmﬁniwa i@yg}msﬁwmummuf%ﬂ lipoxygenase
#1935 lipoxygenase assay ¥ UindAMsaAnaULAITiANNEIAEY 234 uTwmes WAl %Inhibition
nuiiEl %inhibition 1darinsIszEIe %inhibition fuaMuiuiusiie

MANANITNABDITININT 5 ansada nuinlinadanasaugnalunisdiunssnauiaysudenns
yemwaseuln lipoxygenase Tpasada ruinlwafiananduiy 312, 6.25,12.5 waz 25% tpUsunas 8
NS INANSAILANSSALEUT 8.93+2.58, 14.5743.64, 11.2942.21 waz 9.65+1.38% uddy wanaldifiuitans
afn ruialwafianuduiu 6.25% ﬁawﬁumsﬁmmsﬁﬂLauimyguﬁﬂmiﬁwmﬂmLauf%ﬁ lipoxygenase i
gafige

20=

*hk

% Inhibition
> T
[ | [ |

(4]
[

Control 3.125 6.25 12.5 25
Concentration of cornsilk extract (%)
AWT 5 NALFASENEAIUAISSAELYDIRISEAR a1 Ina @3 Lipoxygenase

NUIBE LaAsEIANULAnA1ANE 1T Ty Ay sl ivuifisuasada (muilnalaznguaiuay
tayauanuduaAeds+SD (n=3); **p<0.01, ***p<0.001

Article ID: jsai24414




NN ERsuariansuiadiy U9 1 afufl 2 WFou wauneu — Ferieau 2567
Journal of Science and Area-based Innovation, Yolume 1, No. 2, May — August 2024

nansAnEaaTansana Muinwasanisuaadiafuanfiuluigasd B16F10

Asiagaead BI6F10 saufuansaiaruinninafiauduiusdie asly 24 well-plate unan
72 F2lud 91ANANISNAARIAININT 6 a1gadaruiitwafiaaududy 0.07,0.15, 0.3, 0.6,1.25% Tay
50105 fnsdauasedfiaduaniud 94.8123.90, 95.6242.45 78.5626.74, 7T5.71+8.71 way 22.55£9.59
AUEEU waalFRuTasada muialnedgnslunisannisduassiidafuardufianioyas ausidu
ananiiuiunpsansafia ruinnwa s fisudungualau

150+
100

50

% Melanin production

Control 0.07 015 0.315 0625 1.25

Concentration of cornsilk extract (%)

Afl 6 msdaszidafiwariuluwad BI6F10 Wanaaoudiyansana (rufnalwe
NUBLAE LaASEIANBARFNAN il Ay eaiffioipufisyasada inuinlnawaznguaiuau
tayauanuduaeds+SD (n=3); *p<0.05, **p<0.01, ***p<0.001

ANTALATIEAA15D DA NS INa1TaA A Inutialwalaynadia Liquid Chromatography with tandem mass
spectrometry (LC-MS/MS)

MANEILATIEAEsEnaNEUasafa uinInaTagmafia LC-MS/MS wusnsanngnaniusunasas
ﬁaaﬂawgﬁﬁﬂag 6 33l *7iLﬁﬂaﬂaﬂﬁmmﬁﬁyﬁﬁaﬁawgﬁmqmﬂaﬁasz ANSFUATSALELLATENE 1ATAR
Asasradadiuain tIudy tResund@nwi luasufomesdall (8uA Nicotinic acid (Vitamin B3),
Tranexamic acid, Citric acid, L-leucine, L-isoleucine ttaz Coumaric acid

Han1sAnwIANSIassSutupasluananlsBiua uazansanngnauasaiamuinning
Asaselasaasalusininlsdius lapld (nlsduualuia (PDB: 2Y9X) Tuuywd (PDB:
5M8L) uazluny (PDB : c5m8pA) LUulATIESINFANLUY YASANBIATIAS DN USLALAITINADINTIVAY
wov 3 ffszduluana 1auaAIN1S interactions wAzdumsAZAFuAUUS T UFAT v ulnsilnts
Fiuafuasonngndaalruinnluarienua 6 5ila (duA Nicotinic acid (Vitamin B3), Tranexamic acid,
Citric acid, L-leucine, L-isoleucine wag Coumaric acid 1huniiasissidaslusunsy GOLD 2022.2.0 Tag
wan sy lalasieudundnifisenaiusy lolaseuduiussilianuuiwussdy msdufuadduanafiunn
fige WinlaseasreaunsaduAuTuanasuduwmzAiinsduday wuszlalasiaudewnn fanunsanuiiess
anuaansalumsduAuTuanaduTumzlduiuss anduindy
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M15199 2 agﬂﬁwwﬁwm?umié’uﬁ’uLLaxﬂuﬁz“?’iﬂszﬁﬁw’mfwiﬁ%LuaTuLﬁ@ (2Y9X), Tusiywe) (5M8L), Tuny
(c5m8pA)

Active PLP Fitness score Hydrogen bond
compound from
Corn Silk Extract 2Y9X 5M8L c5m8pA 2Y9X 5M8L c5m8pA
Nicotinic acid 32.3915 351943 38.4297 Arg321, Asnl04 Ser279,
Ala246, GIn378
His251,
Asn243
Tranexamic acid 36.4008 39.8221 371270 Asn8l, Alal21, Ser277,
Tyr65, Cysl22, GIn376,
His85 Argalr Ser279
Citric acid 409781 411493 321699 His244, Ser423, Ser277,
Asn81, Gly103, Thr373
Cys83, Argll4,
His85 Asnl04
L-ileucine 40.2797  39.2592 36.0122 Cys83, Cysl01, Ser279,
His85, Phel05, GIn378,
Glu322 Glyl03 Cys276
L-isoleucine 415887 381952 351891 Cys83, Alal21 Ser279,
His85, Cys276
Glu322
Coumaric acid 33.8647 411088 38.0853 Cys83 Arg4lv, ILE275
Cysl22
DAUIIYNANITINY

va v v

Tumiﬁﬂmmuﬁﬁyﬂ%ﬂ‘ﬁ@’gwmmmiﬁﬂmawémﬂﬁ’gmwuaﬂmsaﬁmfﬁmﬁniwa {3ve dvin
asnagauyszansainlunsduansanyadase 4135 DPPH waz ABTS 91ANaA1SNAaDINUIN a1581a
TaninTwefignidiuaisayyadase fanuaiuisalunisiidaansanyadass DPPH [§fq 45%+0.32
fianuaunsalumsidnasenyadass ABTS” 53%+0.44 navasasadiamuinlnalinafindiyauisy
Asraunaumiil (Ebrahimzadeh et al., 2007) Tmsf@?ﬁwmaauawﬁumsﬁmmsawaﬁaszﬁas’i% DPPH
Tussadnlnuinlwafiadnaineniues fanuduiu 16 fadnsu/iadans danslumsidnauyadasy
DPPH™* i 92.6% Rahman et al. (2014) Zﬁﬁmmaauaw%ﬁumscﬁmmsa%aﬁaszﬁm%% ABTS luaisadia
nuiawalussyzdusaunazszusla@ud Tngvinisadadlgiifiaududy 01-16 Gadasu/iadans
wodlnufinlwaluszyzdusaunazlafufifgnslunisidaoyyadass ABTS ™ 1 35.35% uay 64.22%
ANUAA Y

HEa ez lfuRintedocldsunisnasauiinsaianils wWiatlosdunisiinlsa sauluds
ASLAADINITUREING ¢ fiprafaduduRonids uasneassivinisnaasusnsnsidinsenupagadsauiy
asadanuinine wudfinnuduiuasada muiatnad 0.07-5% Tapusuas Hanudufivdoisad
Aanis Gefinalulufianiadgafusunis@nwiiud 2014 uas Choi et al. (2014) F9¥iin1snaaausns
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MsfiTinsanuansad Melan-A fafugadwunlulsdunfisuduasada ruintwafiadadiodavinazany
At Aenuduiu 1, 10 waz 100 ppm Fannnansneasisasnsseniinf 97.5%, 95.0% waz 96.9%

msiindaymuaeionide wu i ase eaened Waudampuse Aousiiefianis fudunauiain
msa%aﬁaszﬁLﬁ@mﬂmsmﬁmﬁwva\‘ﬁﬁﬁﬁamﬂfﬂaLamﬂszmﬂ%ﬁﬁgﬁLaLLangjﬁ Lﬁ@%ﬁﬁg%ﬁﬂiwuawu
Rawila inlfiAnn1swan ROS niaansayyadaseiiuniy udrlunszduliiAnnssniay Taslunsedu
A15dedayay1es NF-kappaB a1n%u lUnsedun1svinuues TNF-alpha denaldlinnissniauuniionis
(Wang et al.,, 2019)

iAsuFeanlalunsfawnisyinenuues NF-kappaB Lilansedusas TNF-alpha saufuansafnein
Irufinnlwafinnuiuiy 0.07%-10% tapUsuns aanan1snaansnudl arsada muinninainalyannis
¥iIn9 NF-kappaB °'7immLﬂmﬁugmﬁzmaﬂmmmﬁwﬁu FafinalUlufiemadvidudunisanwiug 2017 vas
Ho et al, (2017) If¥ias@nwninafuniseangnanisianiweasmuiininalunisdiunissnay Tagan
nan1snaanluauidsiuaded mufinlweafiunuimdrdaylunsdud IKK beta uansasedunissniay
NF-kappaB Taalnuiiatwafignilunisdusdenisyineinseas NF-kappaB ﬁLﬁmmmﬁﬂszﬁuﬁm
lipopolysaccharide aimﬁﬁfﬂa"ﬁﬁagLﬁmﬁwﬁumjmmmm

uanansedsansiiilaianaziinasianisnseduliifinaissniay (Fabian et al, 2015) n1suslan
p1sUszsuAaunsana AR sSALEUTLIA LAY Omega 6 LﬂuﬂsmfvﬁuﬁﬁmfaiSmﬁaﬁ'ﬁﬁum@'%am
funis Ly Linoleic acid azwvanalulinded wazudasayfy WioUgeimsdiuanusougs nissieny
lesvannly oneszvildadanaiduiuseniy Tegagyi v lvdulinnspendng as19anutderigsia DNA vinl#
WRUAISHEAEISTLADITReRUAISSALEY wazAuLEedauzLS WAl yfia (Fabian et al,, 2015) tau{zil
Lipoxygenase 1l Oxidative enzyme Tagflansasduds Linoleic acid Tawiiingaiaulssl Lipoxygenase
oxidize W&2 Linoleic acid azLUApuiuanslungu Hydroperoxide aztuansdadulungu Pro-
inflammatory finnlHAnn1ssALaD (Fabian et al, 2015) tﬁa‘fsau”ﬁaﬁ%ﬁﬂmmiﬁwmua\iLaufﬁﬁ
Lipoxygenase aARan1sAanswuInansafa muinlnafinnuduiy 6.25% Tnalsuins Jandlumssuds
Asvheuuaseulsl Lipoxygenase 7i 14.57%+3.63

finssnwdioansfilinnusninaiyszan warfifuslnadwiubitesiinoinsud waziiu
TsaRanTea1nn1stinGafeuifildanu1ratssiie 1w Hydroquinone snsusan 3a1du A azdgnaiy
A ldgadifindiuafiuliviten ninliszzeinsznsldifanatduaaluntdi Wi ansiAalsaidinids
Wi RUDIART 8’?1\1Lﬁ@@ﬂﬂﬂﬂiﬁg@’lﬁaﬂsﬁiﬁﬂmmmq i@ﬁLﬁ@ﬁmeﬁuﬁgﬂﬁui“iy’\afafﬁﬁl,ﬁ@msﬁwm
Aamsadreeuladinlsdumafiiuuinty SevihdRmlaldoudugdingesnidy waziadimeansiinein
mslianstianuunUsinafiduiuagresadng FRrunsaduuusnadidull asudsudugmaniswn

FAsuldvhmsmeasumsduaszidedwariufisrmsnsedudsasadea muinluafianuduiy
0.07, 015, 0.31, 0.62, 1.25% Tag5u1as SnsdauasieRdindmanfiuil 94.81£3.90, 95.62+2.45, 78.56+6.74,
75.71+8.71 waz 22.55£9.59 augfuunaal@iiingy ssafamuinninafignilunisannisdaasizidia
Fuafiufiassipasmudduanuiiuiusesasada muiniunadsfigofunguaiues ipeanadansienm
1R (B inlsBiudantinyad a1nn155 899 40T 2014 up9 Choi et al. (2014) (fvinnsnaaavansana
alruintnalunsannsdauasmeidadwain Tnelfanuduiuiesasadalmuinnined 1, 10, 100 ppm
ﬁawﬁumsammséf\imexmﬁ@ﬁmﬁuﬁ 100%, 90.8% waz 62.8% AUady wazdaldnasnsianinds iy
Aupnsyfiu danallaseasisusnaisedfissvaunulsdinlsdiuagayfynisvitauluildaanisasis
dawanduafinaliianszansladu

%’ﬁmﬂwamsma9\1171'ﬂa"nmﬁwﬁumsaﬁ’@fﬁuﬁmiwm1’7iQ‘ié’yfﬁﬂﬁmsmaauaw%@mﬂ Aualu
AsannsaAsIzAuaIinld agelsfiniuaisada nuiialnaoiaiaisiindy Cu? tuluianaviiae
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weugAseuavaulniinlsBug danalilaseasisuinansesfasovawnnlydinlsdiuagaydanisyianull
ntFanmsasedindwarfiuasdinaldfionszanelaiu
;3"3&3”9au"tamiaaﬂawﬁ'aﬁﬂmiaﬁ@fwﬁmiwmLwiawﬁ@%wa"iﬁmmﬁmfwﬁmiwaﬁm?iu
AsanMSFIATIER AT WAL FldvinnsieTsiansdanwaias LC-MS/MS WUa1Safnannanatuasare
nuiwafinadiuiestigafaeduaisannisdaasiziindiuaniiu s Nicotinic acid (Vitamin B3),
Tranexamic acid, Citric acid, L-leucine, L-isoleucine ttaz Coumaric acid
fnsgaudimsdunasziwaiinlaseulsdinlsdualuiclauazlnuysdiianuadpadefiy
Tuiegruanstsznsudininajldsunsnaasvlaslfionlsilinlsdmafivunldarnia Agaricus bisporus
(mTyn Fedneulniinistuauaafinifuawiadsafidsnisluriowatavaziindiunauasolsiou il
MlsBuanatzsfia umeaseduiuenldinlsduauasyed (hTyr) dfayad usaunamansnialaseasis
Yopunn aramszUsuns hTyr Aldsufivsunalifie e 9nunassssusiniainswaneaniuand1eiy
(Olivares et al,, 2002) waziipyalaseasieaufifivae hTyr %%aﬁasﬂa@vaumam%ﬂmmiﬁuﬁq hTyr g9Av
118 (1 ﬁqﬁuQWﬂmamu%ﬁs‘ﬁmumfmﬁ"ﬁmﬁudwmsﬁﬂmms{fu{?\aLaufﬁﬂﬂ‘[i%mﬂiumjmmLﬁ@

U

9190y awe fIdpFndudpwmaaaunguioulziannuywdiaslunyiidf

dguna

MANSAABIANENI9BININ nudnTwafiannuaiunsalunisidaanseyyadase DPPH [ddq
45%+0.32 warfianuaunsalunsisnansoyyadase ABTS  53%+0.44 uazfissduanufuiuasada
Trutininad 0.07%-5% Lifianudufiufuigad srsadalmuinlnadgnsdunssnaulngannsyineuuss
NF-kappaB waz asainmuinnlnadgnssumssnaulapauisaannisynauaseulzs Lipoxygenase
1 14.57%+3.63 snsadalnutinlnafiauiuin 0.07-1.25% TapUiuas uanslifiudiasadamuinnlue
flandlunisannisduaszfidafiwardufianioyasmudrduamuiuiuupeasada ruinnluafiuiniu
HasIannIsIUANLpaulniinisBannfia uywd wazny f“f‘umiaaﬂaﬂ§1uaWiaﬁ@Z%mﬁwaTw@mmw
fanuauisalunisiindy Cu? Wlauanausaseufaseiveuauladinlsdiua denalilaseasnausiaen
\seUAsevaseulelinlsdinagadonisyinanly iliasadamuinluadagniluasaanisasiada
Fuianiuas dedunanisnaansluassioalfiiuiayatiosdulunisfnuigniniediniwnsaisadia
Inuinatwe s (WdseyadliluwmuIndndaudfivinldaifnaunseandanianissawilsasa (U4
Tupuan

fimdinssudsznie

NuFFEIlASUnuaTUaRUAUYsTINMAUINEN MRS FIBuarinnTsd Teudseanes 2565

OAAHNBY

a5 yeyanda. (2559). manm’i%msﬁ"’m'amsaaﬂawgwwqﬁaﬂanuZﬁuﬁwaiwmLLﬁQLﬁ'amimﬁmm ANYIINUS
U3y Inemansun e au3snnaluladniseinis Tafia INe1auunIIngIauunuLLAL.

Boskou, G. (2010). Antioxidant capacity and phenolic profile of table olives from the Greek market.
In Olives and olive oil in health and disease prevention (pp. 925-934). Academic Press.

Chan, Y.Y., Kim, K. H., & Cheah, S. H. (2011). Inhibitory effects of Sargassum polycystum on tyrosinase
activity and melanin formation in B16F1I0 murine melanoma cells. Journal of
Ethnopharmacology, 1373), 1183-1188.

Article ID: jsai24414




NN ERsuariansuiadiy U9 1 afufl 2 WFou wauneu — Ferieau 2567
Journal of Science and Area-based Innovation, Yolume 1, No. 2, May — August 2024

Choi, S, Lee, Y., Kim, SS,, Ju, HM., Baek, JH., Park, C.S, & Lee, D.H. (2014). Inhibitory effect of corn
silk on skin pigmentation. Molecules, 193), 2808-2818.

Ebrahimzadeh, M.A, Pourmorad, F., & Hafezi, S. (2008). Antioxidant activities of Iranian corn
silk. Turkish Journal of biology, 321), 43-49.

Eshwarappa, R. S. B, Ramachandra, VY. L, Subaramaihha, S. R, Subbaiah, S. G. P., Austin, R. S., &
Dhananjaya, B. L. (2016). Anti-lipoxygenase activity of leaf gall extracts of Terminalia
chebula (Gaertn.) Retz. (Combretaceae). Pharmacognosy Research, 8(1), 78.

Fabian, C.J., Kimler, B.F., & Hursting, S.D. (2015). Omega-3 fatty acids for breast cancer prevention
and survivorship. Breast Cancer Research, 1711), 1-11.

Garcia-Gavin, J., Gonzalez-Vilas, D., Fernandez-Redondo, V., & Toribio, J. (2010). Pigmented contact
dermatitis due to kojic acid. a paradoxical side effect of a skin lightener. Contact
Dermatitis, 62(1), 63-4.

Hasanudin, K, Hashim, P., & Mustafa, S. (2012). Corn silk (Stigma maydis) in healthcare: a
phytochemical and pharmacological review. Molecules, 118), 9697-9715.

Kanpipit, N., Nualkaew, N., & Thapphasaraphong, S. (2022). The potential of purple waxy corn cob
(Zea mays L) extract loaded-sericin hydrogel for anti-hyperpigmentation, UV protection
and anti-aging properties as topical product applications. Pharmaceuticals, 16(1), 35.

Mayur, B., Sandesh, S, Shruti, S., & Sung-Yum, S. (2010). Antioxidant and a-glucosidase inhibitory
properties of Carpesium abrotanoides L. Journal of Medicinal Plants Research, 4(15), 1547-
1553.

Miyamura, Y., Coelho, S. G, Wolber, R, Miller, S. A, Wakamatsu, K, Zmudzka, B. Z,, .. & Hearing, V. J.
(2007). Regulation of human skin pigmentation and responses to ultraviolet
radiation. Pigment Cell Research, 20(1), 2-13.

Nawaz, H., Aslam, M., & Muntaha, S. T. (2019). Effect of solvent polarity and extraction method on
phytochemical composition and antioxidant potential of corn silk Free radicals and
antioxidants, 9(1), 5-11.

Olivares, C., Garcia-Borrén, J.C., & Solano, F. (2002). Identification of active site residues involved in
metal cofactor binding and stereospecific substrate recognition in mammalian tyrosinase.
Implications to the catalytic cycle. Biochemistry, 41(2), 679-686.

Rahman, N.A, & Rosli, W.LW. (2014). Nutritional compositions and antioxidative capacity of the silk
obtained from immature and mature corn. Journal of King Saud University-Science, 26(2),
119-127.

Sarepoua, E., Tangwongchai, R, Suriharn, B. O. R. O. N, & Lertrat, K. (2013). Relationships between
phytochemicals and antioxidant activity in corn silk. /nternational Food Research Journal,
20(5), 2073-2079.

Tengkaew, S., & Wiwattanadate, D. (2014). Study of source and potential of biomass from field corn
in Thailand. Princess of Naradhiwas University Journal, 6(3), 102-111. (In Thai)

Article ID: jsai24414



MTENTINYIFAFASLAUIANTINYDIEAN TN 1 iUl 2 LADU WawA1AU — Feriau 2567

Journal of Science and Area-based Innovation, Yolume 1, No. 2, May — August 2024

Una1uiIvy (Research Article)

Yaspfifianuduiusfuanufsydasfusznauandwiasuay duaiflasesia
91915t U Fninguasysid
Factors Related to Fatigue among Beauty Salon Workers in Mueang Si Kai Subdistrict, Warin
Chamrap District, Ubon Ratchathani Province
a1 ue TnAgWus®, Seyauaws 11se, 03 (wenia, I0Iws AMany, Werss WAy Lazguns RN
A1 8UNTEUazANNUADANY ANLINENFEAST NNINY1ALDUATIEE
Chanyakarn Kokaphan’, Thanyaphon Marat, Sunaree Paiyakal, Nipaporn Khamhlom,
Phongthon Saengchut and Soontaree Sritieng
Occupational Health and Safety Program, Faculty of science, Ubon Ratchathani University
*Corresponding author, E-mail: chanyakarn.k@ubu.ac.th

Received: May 29, 2024/ Revised: July 7, 2024/ Accepted: July 17, 2024

UNARLD

ANTANMILTNILASITALDUAIAFAA DI (Cross-sectional analytical study) i ﬁ’mqﬂizaﬁmﬁaﬁﬂm
anafiaudn wariladufifianuduiusfuanufissdwaeusznovanBuiasuais duadiaswila 511AD5
#1510 §9nInnuasysnil 1uau 45 Ay 1aspdinfililunsiam Ao wuugsUay wuDYsZIiINANUEY iy
ANTYAIEASTTISINAY (Rapid Entire Body Assessment: REBA) waznuulsziiuaiuiioodn (Cornell
Musculoskeletal Disorder Questionnaire: CMDQ) Jiasiz#ifiayariaafifiBeawssaun wazafifiayuiu
Tapldafifinsaaia-1aada (Kruskal-Wallis Test) uazafifilaauad (Chi — Square) nan1sAnwfUsznay
p1BnLasuaIE fualiinesia §1n3uiY Jwmdaauasiusn il dulnaiduiwands (Spaz 62.22) 91y
1A B5aLvinAy 33 U (Savay 53.33) é\”ﬁﬁmamsagﬂummﬁﬁﬁmﬁﬂﬂﬂﬁ (Spwaz 37.78) Lfilsadszandn
($ppaz 9111) wavaparideniuiayndl 3 AseradUand ($poaz 62.23) T2TNe¥N9IN UIAAT REDLYINAY
9 fTus fadu ($avaz 5556) s1uanfuriniein Waundn 6 Fu dadUa ¥ ($avaz 53.33) szuzinailuy
AswA Saundn 4 $alus Aoty ($evaz 5111) wazszuzanvine iwiasuaiy sipgndn 8 ¥ (§awaz 60.00)
Yadudunsurans [WuA §nuezin1enIsynen MsBead1s Aseanuss ANs¥ieug o AMWsIUng Ty
seutiny (x = 0.38,S.D. = 0.46) WHuuvaavuaiy CMDQ Uszifinarnuidosdnludiudie q voesieny
HUsznaup1BwiasNaIY LAZILATIERAILLAAFINANRA DAL LLUAIINE DA FIUFAN ¢ UDITI9AY WU
Giuanseiy wazwuidadudiunisymans fanuduiusivanudisydueefisznaunuiasuaiy
ag1fdyd1AeynN19adf fiszdy 0.05 (x*= 15.616, p-value = 0.009) daudledudulifinnuduiusdu
anuLiinydaedUszne o iwiaiuady msAnwasslFaanaunslifinsduasunnuiuazuUfoa

ﬁwumismamﬁuﬁﬂizﬂaumﬁw wsua AN atpeiuAMuRnUnBiestuLTATIs1enaL L Hasa (U

AdAny: ANudipydn EsuaY ANUEBINISEAERS LsATEuUAaULilpuarlATIEs19nTEA N

Article ID: jsai24501




NN ERSuarIansUYindiy U7 1 afufl 2 WFiou waunAN — Ferieau 2567
Journal of Science and Area-based Innovation, Yolume 1, No. 2, May — August 2024

Abstract

This cross-sectional analytical study aimed to examine fatigue from works and factors
related to fatigue among beauty salon workers in Mueang Si Kai Subdistrict, Warin Chamrap
District, Ubon Ratchathani Province. The study population included 45 beauty salon workers and
study instrument included the questionnaires, Rapid Entire Body Assessment Questionnaire (REBA)
and Cornell Musculoskeletal Disorder Questionnaire (CMDQ). Data were analyzed by using
frequency, percentage, mean, standard deviation, Kruskal-Wallis test and Chi-square. The study
result showed that most beauty salon workers were female (62.22%), most age were greater than or
equal to 33 year olds (53.33%), most of them were normal body mass index (37.78%), most of them
were no congenital disease (91.11%), their exercise were lower than 3 times per week (62.23%),
working hours greater than or equal to 9 hours per day (55.56%), working days lower than 6 days
per week (55.56%), break time lower than 4 hours per day (51.11%), working year more than 8 year
(60.00%). The study of ergonomics factors found that ergonomics risk was low level (x = 0.38, S.D.
= 0.46), study of fatigue in body part by CMDQ questionnaire, the result found no statically
different. And the study of factors related to fatigue among beauty salon workers, the study result
found that the ergonomics factors had statically significant at 0.05 with fatigue level among beauty
salon workers (x2=15.616, p-value = 0.009) but other factors had no statically significant. This study
suggests to encourage ergonomics knowledge and practice among beauty salon workers to prevent

musculoskeletal disorders onward.
Keywords: Fatigue, Beauty salon, Ergonomics risk, Musculoskeletal disorders
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Abstract
The preliminary study aimed to assess the effect of a crude extract from leaves of

Eupatorium capillifolium on the embryonic development stages, inhibiting egg hatching, and the
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mortality rate of juvenile and adult golden apple snails (Pomacea canaliculata). This study used a
leaf £ capillifolium crude extract with a concentration of 20% (w/v), compared with a control group.
The effect of crude extracts from a leaf £ capillifolium on the development of embryos and the
hatchability of eggs was evaluated by spraying the egg clutches with it for 7 days, and the
development of embryos and the hatching rates of eggs were assessed within 10 days of
treatment. The mortality rates of juvenile and adult golden snails were determined after exposure
to a 20% plant leaf crude extract for 24 hours and 7 days, respectively. The results showed that a
crude extract of 20% E. capillifolium obstructed embryonic development and significantly
reduced the hatchability of snail eggs by 23.34% and 76.66%, respectively, in contrast, the control
group had a hatch rate of over 90%. Additionally, a crude extract of £ capillifolium at a
concentration of 20% caused a 100% mortality rate for juvenile snails and a 46.67% mortality rate
for mature snails, compared to a zero-mortality rate in the control group. Although the preliminary
study used crude extracts from a leaf of £ capillifolium with only a 20% concentration, its effects
on all development stages of the snails. The results indicated that leaf extracts from
E. capillifolium have the potential to act as a molluscicide against P canaliculata. However,
further research is required to determine the specific molluscicide substance that exists in
E. capillifolium leaves and assess their effectiveness, suitable concentration, and potential for

developing into molluscicides.
Keywords: Golden apple snail (Pomacea canaliculata), Eupatorium capillifolium, Crude extract
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AT 1 a-d) Newly egg deposited; a-c) apple snails clustered eggs above the waterline on the plant
stem in bright pink-reddish mass with calcareous shells d) Eggs filled with yolk inside. e-h) Egg at
the hatching stage; f-g) The egg clutch appears white or very light on the surface and has dark

spots beneath the surface h) Egg masses with embryos developed inside.
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A19197 1 Complete Randomized Design with equal replications

Treatments Replicates Eggclusters  Total 10 Egg clusters weighted

perreplicate (g) per replicate

Control
Control 1 (untreated anything) 3 10 1) 13.34,2) 1210, 3)12.19
Control 2 (spayed with only 3 10 1) 13.33,2)12.09, 3) 11.12

distilled water)
Experimental group

Sprayed with 20 % of leaf 3 10 1)13.34, 2) 1210, 3) 1112

E.capillifolium extract

Anwnaupsasadaneruantudndiiennudiuiu 20 wWasidud dansmsussgnnasyaiusnilnosnanly

[

235N 1sFUNFA VAT

Armsnsinsasuasgnnosasusainaananlidlsfudaduasadaneivannludnitienany

=3 s

Wiy 20 wWasidud wWisuifisudunguaiuad dipnsinganaiyasusaineiy 1 3w snlinasiwailungy

AILANT 1 Teliidanuimiaaste ¢ waziinopnainliasiuaglunaswmarafinldnzinse Tauduaaunsdnu

@

1o

De

1. As19sauANLAnUnfTRgANELLERSUSANADININTTY 15U FIsn1sduIEDngAnDL AN
AIUANAINAIINENaE 100 fdpsldndasganssaiuuuaiassla (Olympus $u SZ 51) Adewsny 10 i e
LinuanuRndadrnsduidanganeasiasyaluddiuin 300 diifianuuiuse fedannanaisuaaiy
501572 uazBunianeanun WlunsAnuaamn 2 ngu usazngusi 3 419 az 50 6

2. 38sfnw vilagihansadansuaindnding ldastusuudimizdornnn 90x 15 fadiuns
Nuaz 25 TaRAns9NIL 3 911 Mnliuguidanganosiyeifimiunildadlamuas 50 f uaznguarnauly
dhndulsines 25 Taddes Waslunuudimsdaisudsdunguneasaumsadansuaninding funn

AsAETIaT 24 il waAsiATIRRsRTIMsMgYasgnranTauisuAunguAILAY

Article ID: jsai24526



NN ERsuariansuiadiy U9 1 afufl 2 WFou wauneu — Ferieau 2567
Journal of Science and Area-based Innovation, Yolume 1, No. 2, May — August 2024

Arwwavasansafdaneunludndsreanuanuiiuiu 20 wWasidud danisanyuasraasfaduisdag
ASnnsdudanuans

ANTAABINAYDNFISHAANYILNARATTIE BN FATTUUAZAITAIYI DIV YLYDIFAILANITYFI19TEAS

[

udafuasspufisudunguaueuiilivesiasduiaduthndy fuseulunsfam Ao
1. ﬁmaﬁLﬁ@%éf’;Léﬁmﬁ’ﬂ%’ﬂéjmLﬁwﬁmumﬁmmﬂuﬁaﬁLms (Yu et al, 2020) wazfsimiinniagy
unsy Feneuiresildlunsinwdouaainunitussdeadaldsn (aperture) La?isag"’ﬁuﬁ'w 34.45 +
451 fiaflms 59 35.80 + 413 fiafwns sminedseglugie 3515 + 13,56 A3 e 35.76 + 9.48 nu fild
WarsuanmIfdunan 24 s

2. §U1ApAMBENDELERST Lm%mfiﬁmﬁ@ﬂdmﬁﬂm ﬁﬁizﬂaﬂﬁﬁﬁﬂ&jmﬂ’)ﬂ@:ﬂLLazﬂ@lﬂJﬁﬂw’]‘ﬁZﬁ

[ '

Fudaduasadansruannludnding leslivauyninauas 30 @2 91171 3 91 Felunmazdnnsnaanerasd

a

yie AnuATuasdpudadenuazinnidndalndiE e

3. 38msFnmlfansadansiuanlufndinesunns 100 fiadans ldaslunapawanafin a1nduldnoy
wasdfuiuaclunansay 10 fr dunnnwgfinssuwazansensluseasiaa 24, 48, 72 Halus waz 7 Ju dnsy
ﬂa:mmuaaﬂdﬁmﬁuﬂ%mm 100 fiadans Mnauiwaslusiuan 55n1s ANTHULAMEFNTTULATANTAYIDINDY

Tuszrziia 24, 48, 72 §9lus uazdunanasdaiilnwuasy 7 34 auddu wudsidungunaass

Nan1sITY
AU 1 Navaea1safaneumalulndiieauiuiy 20 wWasidud sanisdudenisiamndudsaunisly

{1 (Embryo) waznsiineanmnlivpgnnasiyns

< Ca @ LR

nansAnwa1sananeuannludaBinauiuty 20 wasidud mamswwmummaaui:mazﬂu

{1 LLa:mS‘WﬂaaﬂmﬂfﬂqufmaﬁLﬁ@% fr8as8nnsaanua1saRans1vanlulnisvasunlinesyansseyy

= [ ' =

LSuwsna1nn15a19ll BeilalufiFouwidy (Awi2 a) Wuszpznan 7 Suuazdunerasoiioeeuasy 10 54

Wisuifisudunguaiuaud 1 AsluinmsBanuasadauazil nduaiuaud 2 Aonguiidanuaniziinauly

aQ

HI9L981LAIAUNLIN

'
" oal

linpuyainauidanuasadansruannludnitieluseazian 7 %AfaiﬁgﬂmsLﬁ@%ﬁlﬂaaﬂmmﬂfﬂ

a

wazldidanguilnly (Egg cluster) ppnumaaaunsidisaungnialudianisliiiuly (Needle) nzinie

Wasnly wazaaeldindpeanssmivuuanaile dweiy 10 wih Fewudrdaliurenguitsunadnfuias

'
v @ = (=3

AaelilA Yudviaaimuesansadafilifianwaziuszdunelulinudisou (nnd 2 weingulifidenad

a1

dudvunanedianzimzenslunudigaufdlidnaananly (1wl 2e ) Woasy 10 Ju wullnlifliddssu

< -

AelurruaauIn 7 W 30 vasauinialifivinasdnw e niaaady 23.34 Wasidud Naiulnady

@

'
1ala

Hnlivsnaidn dnwazis: Tnudmdimdaiduilnlidfivuenaindn [WiFsuyaeUuddindinesasadn Wy
fifsauamayngneluud iflinasnaunuisfunsasaasuasausn Jadsaumaniubiiasiadouln
inlIu1TnaaaugA1zASAL SIS UN DI BUFMYDIHIS DU HaARD ALY L8 FLAL T LFuFILR
Yawden (Operculum) (MWT 2 d-e) S18azLBUALTASAIRISIT 2 msuﬂﬁsuLLﬁJameﬂmsTuﬂémmuQm
WUINGUAIANT 1 uaragumnaNf 2 Fuaslidsuntasandsuwiududsuysouas fFvusiin

wWanndaan wufignnasannan e dud 4 vasnsinm wasnsaesaansuanuawUfan A ANTNED.

Article ID: jsai24526




MFEFINEERSLazuianTIUTDEN U9 1 aufl 2 WHau wasneu — Femay 2567
Journal of Science and Area-based Innovation, Yolume 1, No. 2, May — August 2024

A Wamissliunnfiasihuinamedanesanudisausgduly waniaasy 7 u wudisausananly
S1uNnTY waziEanluiduedeiasnlyln (W2 a-b) mu@ﬂﬁasﬁaanmazﬁiiuaémﬁﬁﬁmmw
F1ua1s ninuiiiaals AMTTIUARULANZRYFUINTUALANIDINADY Qﬂmﬂﬁlﬁmﬂmﬂfﬂ dothandadldndns
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Aeludals

AW 2 The effects of leaf £ capillifolium extract on the development and hatching of apple snail
egg compared to the control group. a-c) Snail egg clusters of the control group c) The morphology
of Juvenile snails from hatched eggs (4 x) d) Snail egg clusters treated with leaf £ capillifolium
crude extract e) Eggs developed into embryos but were unsuccessful in hatching. f) Morphological
characteristics of the developing embryo (4 x) remain in an unhatched egg. F) Eggs cluster
undeveloped embryos.
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An5197 2 Effect of the leaf £ capillifolium extract on the development of P. canaliculata eggs

Treatments Percent (%) of eggs Percent (%) of eggs with Percent (%)
With empty embryo developed embryos but hatched eggs
did not hatch

Control

Control 1 (untreated 0 0 >90
anything)

Control 2 (spray with only 0 0 >90

distilled water)
Experimental group
Sprayed with 20 % of leaf 23.34 76.66 0

E. capilifolium extract

apudl 2 navasansafaneunaludndieanududy 20 Wesifuddanseyuasganesiaiusniinaanan
lup e wpidInASMmsdudaduans

namsAnmasadananludaBiisenuLiiy 20 Wasifud AosnsIAsANIRIgANDYLERSILSA
finony 1 ¥u anasdudaduansadane1uUsunes 25 faddns Wunan 24 $alue Wisufisuduaguaiuay
WUIgnHay-1¥03 ungunaanstis 3 91 s lddudadumsadaluszozinandisg 5 niiusn azifudangis
LifimsBusivazlasanuiiiiu iavimsasiasaunaluna 24 H2lue wuganaslungunaansiia 3
metiense Wsthandasldndnsganssminazlfiiudy unznsnashdawdsn fednuardaliniannazien
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awf 3 Effect of treatments to Newly-hatched juveniles a) Fifty juvenile snails were exposed to
distilled water for 24 hours. b) All juvenile snails were active and alive in the control treatment.
c) Fifty juvenile stages snails were exposed to a crude extract of £ capillifolium leaf at a

concentration of 20%. d) The juvenile snails were all inactive and died.

A1971971 3 Mortality of Newly-hatched juveniles of P. canaliculate exposed to treatments for 24 hrs.

Treatments Percent (%) mortality
Control (distilled water) 0
20% of leaf £ capilifolium extract 100
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Tentacles

ATWTA 4 Effect of Treatments to adult 2. canaliculate a) active adult snails exposed to distilled
water. b) inactive snails exposed to 20% of leaf E capillifolium extract, dead adults. canaliculata

after treated with 100 ml leaf £ capillifolium extract for 7 days.

A919Ti4 Percentage mortalities of an adult P. canaliculate exposed to 20% of leaf £ capillifolium

extract
Treatments Treatment Percentage of mortalities of golden snails after
volume (ml)

24h 48h 72h T days
Control (water) 100 0 0 0 0
20% of leaf £ 100 0 0 0 46.67
capillifolium extract
AUTIBNANNTIIY
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