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Abstract

Kojic acid is an organic acid produced by many species of fungi. It is usually used in cosmetic preparations to achieve a
skin-lightening effect by inhibiting melanin formation. Melanin is synthesized via melanogenesis by melanocytes, and it
naturally protects the skin from ultraviolet (UV) light. Tyrosinase is an important enzyme responsible for melanogenesis ;
hence, the inhibition of tyrosinase lessens melanin production. Kojic acid captures the copper ions, preventing them
from activating the tyrosinase so that it can successfully inhibit the production of melanin. Kojic acid is a safe and
effective skin brightener, and it may improve the appearance of skin hyperpigmentation disorders. Kojic acid has
attracted attention and has been studied intensively due to its significant antimicrobial, antiviral, antioxidant, anti-biofilm,
anticancer, anti-diabetic and insecticide activities. Therefore, kojic acid and its derivatives have been extensively

applied, not only in cosmetic preparations, but also in various fields such as medicine, food, agriculture, and chemistry.

Keywords: Kojic acid, Tyrosinase inhibitor, Melanin, Skin-lightening agents
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VNI
nialadn (kojic acid ; KA) iumaaunualarindy
(secondary metabolite) Ags19NnNIIUITHA (LT

Y

Aspergillus, Fusarium W< Penicillium) nyaladniiu
nandafiinannszuawmsninuuuldeinie (aerobic
fermentation) 7a9s waswlana@Uf AT matawlasy
wanpTuaan unssnniueuiinldlunminaansaladnais
duldldwannany 1w nalas glasa lenuea azdian
uazlolas udn Nddnaniauduaddnadoanwuadans
slldgananaansalasnlaliviniu armsmdnfinunse
1a3n 1iu 10 L%&I’J (soybean paste) ¥ aafll"s LARed (soy sauce)
uaz 47 (rice wine) Us:mmﬁjﬂuﬁmﬂuﬁuﬁ%ﬁmaa
nsaladn LL@iﬁwatfjﬂuj%'ﬂﬂi@‘f‘Iquwm “1a3 (koji)’ NIAn
wunsaladnifieduide a.a. 1907 lassmidiuse Saito
(Brtko et al., 2004) o iimslnisienisfiainsen
\&@wle a9 Aspergillus oryzae ﬁLﬁ]’%zyuwiTn an (steamed
rice) daanlu .. 1912 Yabuta 3djudnaundisldizon
Fomsiuin “nyaladn’ (f171 “koji” MN8N “steamed
rice” sl,unﬂ:m@u) wazinfinonulasaisluanaved
81399na 1 0.6, 1924 (Brtko et al., 2004) dannlis a.4.
1930 N3AlATNRINITANAA LHINNNNTRILATIERNIILAT
°muzﬂﬂm%a'jﬁmﬂiﬂ%ﬂwuvl,éi'l,umm'mmfmmﬂ“ﬁﬁ@ﬁ
mwarjﬂuu’ﬂnﬂﬁuma:i'm@ial,ﬁaauawnmu uazgafiadn
omsfidnsaledndusslomidesnene (functional food)
(Brtko et al., 2004)

amantansadinazdininzainsaladn

n3ala3niBan19aiin 5-hydroxy-2-hydroxy-
methyl-4-pyranone uazlignslassasnadio C.H.0, (Couteau
& Coiffard, 2016) AanmwuzldunIninduInIafinaes
ah)! ﬁmﬁfﬂimaqa (molecular weight) [Ny 142.11 &
ANADUNRAT (melting point) N1 152-154 BIALTALTLR
@1 pKa Lvinfu 7.66 Arduilyeansaannwaaiuin
(octanol/water partition coefficient ; log KOW) Lvinfiu
-0.64 snansaazanglaluin lannues uazezglaun sann
ganfuusidansnlilaiaa (uitraviolet ; UV) 16
ANUINIAARGILA 215-312 wlwuas (nm) Tasdudy
pH 283m3azany Agmaulaiduansfiae (chelating
agent/chelator) Lﬂ%a’liﬁ’ma%gaam: (antioxidant) wae
fifn lethal dose (LD, ) iy 1 nFw/mlan3y Iﬂﬁ(ﬂiﬂ%ﬂ
s Wlddszandlalddendronannnans Fanems
dwasnIalain 1w AEC Kojic acid, Kojic acid SL,
Melanobleach-K, OriStar KA, Rita KA Lz Tonelite Kojic
acid (Burnett et al., 2010)
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LA%a981819 (cosmetics) WaNwaNB TR lagtaiasdnens
ﬁﬁﬂmiﬂ%mﬂudmwa;uil'ﬂmsmyaﬁwqmﬁmﬁums
USURAN Travn AR F1989 (skin fading/lightener effect)
wazn RN (Qian et al., 2020) Qmﬁmﬂéméwma
Adsudusaivanurnsdlundasmsindudsamnel
WOLLOLTY LTW 34 BuLAe LLa:ajﬂlu dawaiﬁq%ﬁmﬁmﬁu
indasionfinindosnnurvesiwssanduladuasng
a5 ludsznadinss wissdensidnsduniala
Inaslhifusunanlugasinaisdszian F9919utis0an
\lu 3 ngaman (Burnett et al,, 2010) ldun (1) WiaAUH
$15281977 (bath products) L1% &1 (soap/detergent)
) Nfﬁ@ﬁm‘ﬁﬁ'@aﬁa (skin care products) LT% A4 ot
uils uazwasaaslawas uaz (3) NAAAMMTAYINANY
§281@H7 (skin cleaning products) \asdnanfitian
nanvasnsalasnaansnin llldmouuluwin winm
50U uazAniaisemy MR ues
nsala3nifinnnansittisaanmsssuaniin (melanin)
lufnits (Pillaiyar et al., 2017) Wiasnnuwanitwiugn
AruanNuTNTeER deiumnAmiliaamaniin
VOHER siaufs'mwaﬁﬂﬁ%ﬁa%ﬂmmm%agmn‘ﬁuvlﬁ
@T’;m%@;ﬁﬂmiﬂ%ﬂﬁagﬂ%’ﬂLﬂumilﬁmmmﬂmum
N2 (skin-whitening/skin-lightening agent) pfianiis
wid18964n1301MITUaZBILRIENIFaLNSNN (Food and
Drug Administration ; FDA) lidadinsaladniduen
e niALaes (over-the-counter drugs ; OTC
drugs) (Burnett et al., 2010) LL@iﬁaﬁ;ﬁuﬁLﬂuﬁﬂaﬁuﬁu
Tapialdinsaladnaunsninldidundusiunaale
inasinandldantasads winldlulsunmfinaimans
waraunTa i liA123 w5 (Pillaiyar et al.,
2017) lapidlunislénsalasnluiaiesdranslasd
i‘mqﬂszaaﬁﬁﬁasl,ﬁﬁwnﬁﬂl*’ﬁﬁmww:ﬁuﬁulwﬁw 1-4%
(Saeedi et al., 2019)
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%38 basal layer) 289Wafmw3 (epidermis) lunitarinni
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19 (3N 1eTalwled (keratinocyte) MIssianiin
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Inls&iua (tyrosinase ; TYR) wazfaS lusduitAgadasiy
MIgsLuaindnaadniia (tyrosinase related protein 1 ;
TRP 1 LLee tyrosinase related protein 2 ; TRP-2) LMquI‘IjaJ
musmmmuummm nﬂaa@lavl,ﬂml,ﬂaimiuvlsmmﬂ
U9 Luqu"Lsmme LwaﬂamﬂﬂﬂaaLﬂmquvlml
RENEWINNUES UV LuaamﬂLwaﬂuvlsmmﬂsmmu
LAUGSANLTRS (dendritic cell) Aafiupusfiueanandiaad
lduar Inlodwitomasaruisnigonloalyde
nesa nlodlasnilusuintszann 30-40 e 119
wanluloduazia aiwaiuvlﬁnﬁﬁagiuﬂaww@LLaI@ UNTH
wandnlUliunuEonin mihesawaniis (epidermal
melanin unit) (Cichorek et al., 2013) NTIVWRILNAHUINN
wanlwlrdludseenalulodendunalnfideudnedudan
Awterasnwmniiualulod 1,000-2,000 LHAR/A1319
Sadwaslaoyszanm wisdaludasindszuna 2-3%
Yo TAdAIMITITIRNA WwanfiniainduasiTunun
frafimlfaudademadiafuandroinly uszSdus
daanuduaasaiafofisaslsaunsansfaduiiiawi

NITUIBNITININILUAIHAY (melanogenesis)

Usznaudmslisonaiiuazandanisviiauuesienled

Mmﬂ%u@mu (Figure 1) (Cichorek et al., 2013) m‘i%&ﬁu
(precursor) AlFlumsaoanfindolnls®u tyrosine) waz
wlaiwanfidunumadalunszuumaiiienlsdue
(tyroninase) (Pillaiyar et al., 2017) NIzLIWNIFTLUAH
wiveanldidu 2 n9 (pathway) AuiuansiiAsates
luufisenlaofyaFuduses fiznnhuiudolnlsdugn
waswulath (L-DOPA Wia L-3,4 dihydroxyphenylalanine)
wazlat1ailun (DOPAquinone) anuddulasande
msvsupastewladflnlsGiug duneunislasuain
Inlsgulidulanfaduduasufitriigaes fisen
(rate-fimiting step) yaatawlod nlsTiualumsanauaiis
AniudfAsonazudsaanididuseinieiia winlid
Faindu (cysteine) tApadaslul jATen LAt fin
(eumelanin) a:gna%”mﬂ'ﬁu wannigmnswiotasly
U7A5u1 Alawwafin (pheomelanin) a:gna%’w%u ERn
wanluloddsmuisanfanatfinldzassia fe
(1) %lLlla’lﬁuéé\‘iLﬂ%IWﬁLMa§ﬁVL&iﬂ$aﬂElﬁ’] fidiaaand
@ (brown to black) wusnnlwrLanIiwLazT LY
uaz 2) Wawanindaulndwefazaesinle Tamaas
aufiauad (vellow to red) wusnnlurinaiaidon daain
voawaiuudazriiaazidudimuadinveudszyana
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nsafsafiugnaiuquaisBuuinnin 8o
719 LLa:ﬁnavl,amuqu'én%mﬂﬂavln%aay;nWUuaanﬁaaT
(extracellular signaling pathway) msdaﬁmmwmﬁ"a
muawmsmnLumuuuanwmwl,ﬂum@mm (cascade)
R RduNUNaF L RgTeeTun TR Ry s
Aolwlusuanad (fbroblast) TadufAgadasiumsaiis
wanfwmdnlUlevsiladumeluuazmeuen mifiany
wntw msledSunss uv msldSusesluuriasnunssiia
waznatdulsaunsasng

Tyrosine

Kojic acid inhibition l

Tyrosinase
Y (rate-limiting step)

L-DOPA

- Cysteine + Cysteine

\ \

Eumelanins Pheomelanin
(DHICA-melanin and DHI-melanin)

Figure 1 Melanin synthesis in melanocytes
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ag’ﬁu’%nmm (active site) vadtan i udaznatitas
losaufinsnaziludaddu (histidine ; His) windanat
8n 3 7 (Pillaiyar et al, 2017) Waflugs UV ans=ny
ﬂaﬂLﬂaiwl,aaamzvl,ﬂmzefjumsﬁwmwaaLauvLsnﬁfI FIHA
TWAam s iudwneluua wloy doiunin
doansniuguiliisasianideainauanfunnniinlyl
(hyperpigmentation) 33wilifisansnvinlddaiudons
auaadawlod nlsGius (Figure 1)

nvaladndaidudmdugsinlsdiua (tyrosinase
o A A Lo & o A
inhibitor) fafgndudsnsvinanusesanlodinlsGiua
(Figure 1) (Saeedi et al., 2019) G9i1nIAlAINTI&N131TD
o v =Y L= v a v Y 1 va g
AR RAINIIFT IR R A DU AIRING ARV
uazgan s ltuitywiAwiisiadie g Afiaain
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Ta3nsansodudimsviausasawladlnlsGiuada s
i Y-pyranone &9 phenolic hydroxyl group ay;mslslu
1a598379 wazmadussfiaadsausaduivaedies
"Laaau%aag’luu‘%nms’waaLauvl,snﬁvl,ﬂiﬁ%ma SRS
owladdinangaiioanuaiunsaluninssdjise
(catalytic activity) nyaladnainnsaaansaaiauaniin
(depigmentation) VL@Tﬁy'a’LuLfnaﬁLmngm (in vitro) (Lajis
et al, 2012) uazluiameaasilidda (in vivo) landle
fuafoniasuamodamadniofiTiafuinases
(Saeedi et al., 2019) mMsfufanszuiwmIssuanin
°uaam@ﬂﬂ%ﬂL%mfﬂ‘ulw:Lﬁﬂﬁnnmia@miﬁwgmmﬁu
Hunan asannfwmisddasimiaovesinaalwlae
wazmsaaeendlwlodlrismaunudeuingds dain
mslnsalasnduruiamislasmsnmamizfineuen
(topical application) 39anansarinli@rr g wldnelu
e LA

mMs¥nsanufalndvesfianifitinainns
sPaandunnniinldauisaildlasnsitnsalain
Lﬁma:h\nﬁmvx%ai%s”suﬁ'umsé"uﬁﬁqmauﬁ'an‘flu
Frivfaenladinlsdusitwdsrdunsaladn laud
lalasailuu (hydroquinone) 815U fw (arbutin) n3aasandn
(azelaic acid) nyauagaadn (ascorbic acid) #3831 AUT
(vitamin C) NIALAAANAN (ellagic acid) LazNIANTIHLANDINN
(tranexamic acid) sswmaniitfieinldlFsniunsalasn
lun1s5nsin (melasma) wuinlkadaudnadnIaidn
fviwela (Saeedi et al, 2019) asgslsRamuannanit
vrfiedtaide i lalasailunlquani@iduasie
V2139 sansarhlwiAadwuieie contact dermatitis uaz
#1815 (ochronosis) aﬁgauﬁvlﬁmnﬁﬁwwaﬁn%@iasl
whgsaunsadantsesanslalasailunasnun uaziiie
Hunszuannsuaunuedfuazldiunindadufinee
lunszgn niauesmadnhidaanusauuazaapdalaing
s wiinmsinsalaanlulsnuiuasan (lasaniz
lalasailan) azlimalumssnsnildunadandrad udnns
?m‘mn,ﬁ;mﬁuqmauﬁ'ﬁmaaﬂmiﬂ%ﬂluudﬁawdwm%ﬁ
daamuaniisnidassinda lu

MIBNHIBAINIIDaINIALADN
nNNsAnsuNFTIaUMaalunguazluau
AprfumIguriwianiiuesnsalaanwuin fimygady
NIHINI (percutaneous absorption) LYINIL 17% uazd
MIQaFNINFTINBNNIFUAR (systemic exposure
dose ; SED) atjluz39 0.03-0.06 Aadn3w/Alaniu/iu
(Nohymek et al., 2004) nyaladnunuazlifimigada
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\hgnszusiian (Bumett et al, 2010) uazlifianuduis
@aflu (genotoxicity) vasauLlaianliduasiiuau
21 lulAI0981879 (Saeedi et al., 2019)

HaaIEsIRNANINARI A Na LnAe T
LHas

mimqum:mumsaﬁ”ﬂaLwawﬁumaamsn,ﬁu
AMUVIILARD musl,my'a}iaLﬁfuﬁa:muqumiﬁwmumm
awlmllnlsGumadundn 11w nsaladnanunsaiud
ansvastewlolnlsGiue GsRinanundredu Ssuanann
sz Tov IR WL Ssanansasia Ul lums
Snwnlsefamisfinnnmssiowaniuanninldlésn
ae LLiT’j']ﬁaqﬁmzﬁmsLﬁwmmmnLLriﬁutﬂuf{hmu
unesagluiaaaia wassfilasuanufisnan
;ﬁ%ﬁmﬂumsﬁ"ﬁmﬂﬁssum?lmﬂﬂ'hm'imﬁﬁvlﬁmﬂﬂ'ﬁ
Fae msfivanvunffldannssum fussd
ansudmsinnusasewlodinlsSmmnaivensly
SnadomssadyImuegeneluaas (intracellular
signaling pathway) SagsnalUiudsmsrinnuueiewlsd
Tnlsfma maseiganamslusadium ulodiaiugy
ATTUAIUMIFSIAMBRRINTanLsean laLln 3 Eung
wanaail (Qian et al., 2020) (Figure 2) (1) melanocortin-1
receptor (MC1R) signaling pathway (2) Wnt/B-catenin
signaling pathway Las (3) tyrosine kinase receptor KIT/
stem cell factor (SCF) pathway I@]&lﬁt\ﬂ 3 pathway 22q
gausTauTiuiudaldaiuguldsdulunszuaunns
n3naasUiuiiifedn microphthalmia-associated
transcription factor (MITF) lag MITF azlufinadans
wsasaanvesdunanusiafifisadesiunszuiumsan
LWa i 1% TYR, TRP-1 Waz TRP-2 4ana1nit MITF £
AugunIuaadssanvedllsiulasiafrivesuanluloy
(melanosome structural proteins) UNTHe L7 MART-1
W8z PMEL17 8ne¢ag

LLﬁjﬂﬁﬂiLﬁMﬂ?WNmﬁiLLﬁﬂ’Jd’Julﬁfy'ﬁlzgﬂJgdﬂ’li
nauadtan ol inlsfuauazaanmsanauaiiulas
LifnaFudaisasiuanlulad (Saeedi et al, 2019) ua
sstRuanurLifvsiiasannsansanouain
melwzasaeitnsan wu Fleluiufinmsinnues
awlaflnlsdua ualdnamafissiuan (proliferation)
poawanlwlod wioaansiasuulas (differentiation)
YDILTARAINIINNUA IUUAER (melanoblast) TUiTu
wan lwlod
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Figure 2 Core molecular pathways associated with the
regulation of melanin production in melanocytes

aunusvaInIaladn
lassaienmandivasnsalaindsurinlinsa
Tednsnansavihlgnseneillanainnany (5w alkylation,
acylation Was esterification reaction) ﬁ'umi%"u LAZFING
wldfiasduridofialniiiniusnnaissiia ssnaiil
MuFeneyRusraInIaladn (kojic acid derivatives)
S’ﬁaawﬁqmauﬁamLauvﬁa@hﬂﬂmﬂLﬁ:u RIEIGER
wm"lmgﬁufmaanmiﬂ%nﬁqmauﬁ'ﬁmaaﬂﬂ@ﬁ?}%m'j'}
R 6’1?'\1mmmﬁn"l,ﬂﬂszqﬂﬁﬁmmﬁm@ms] leaenadl
U3 AN NWLAE N NIUNN DD LT (1)ymahnialaan
Tuvd§Aseriusialan (chalcones) uazozlaiundu
(azobenzene) 3= ldla3nLasmnad (kojic ester) Gsau130
EI’UEIV'\‘JLLUﬂﬁL%U Staphylococcus aureus \W8s Escherichia
coli l@aTuanuEEy (Sie et al., 2018) (2) NIUINIA
lednluvhufAsennunsalawadn (oleic acid) azldladn
lululadian (kojic monooleate ; KMO) Saframadl
UszansmniufaawlalinlsSue uardsmansnldsnm
anufaUndvasiimisfifinanmisnawafivanniin
Tl wazidiosih kMo luiedawlie dlustunudilatusiia
ﬁwﬁuluﬁ'] (oil-in-water nanoemulsion) WuIEuNIngy
Hufaneis e T s (Afifah et al,, 2018) (3) Msviansalasn
lueTouliadlugdlae:dda (diacety) uazlawulada
(dibenzoyl) Ta3nIAlAINNUT@URUTY asnsalaaniioaas
e T anslunsainuwss (insecticidal activity) (Beard &
Walter, 1969) uaz (4) masnsaladnllvigfAsennu
lalamu (chitosan) lasiaIonldaglugdlalamuuas
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nyaladnlwdwesi3unin chitosan-o-kojic acid conjugate
polymer (COS-O-KA) wuingnsainanitszaniniwiiu
8136 UaUYABAIZ (antioxidant activity) Aanilalaanu
LazNIALAINLNEI&IWS (Liu et al,, 2019) lalaouuaznia
la3nlndwas (COS-0-KA) mmmﬁﬂﬂﬂ‘s:qn@ﬂf’lﬁﬁo
lugasmnyswemis \ASa9das uazeninenlin
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nyaladnldlsdszlomife q@mmmimﬂ%méwm\maz
DA MR Lﬁ;aamnqmauﬁaﬂmL@iumaqnwiﬂﬁﬂ%oﬁm
\ApaTesiuanununaslszns leun tnanuen
Twnufn 89AG9G 8037708 AANNILANET AATOLUNE
1w Unlesussdannilotas uwazdnuwauyadas: iudn
MNNenwdTsitunwuimslensalainiiieinnny
P1UAZANUEIBNNTBIRINT TSI a19A 1T
29 1-2% wsdludSinmimanzaunssioindauds
Usaadunielifinaidodadldaiulng 1gu Livliife
MIszanuLfadnIarinliiinnsun (allergic sensitivity)
snuiulunsdifldinenssnunlsanionnuiadndves
AwilifAnanmssawafiwanniiwly (7% H1 ne)
mal‘ﬁﬂiﬂiﬂ%ﬂlumwmﬁuﬂuﬁgoﬂhﬁvlﬁ uanATlEa e
ﬂ'nm:il'mﬁm%aﬂwlﬁﬁ']LLu:ﬁwau;jL%m’amzymaﬁ'm
A adhelsnanudnsuluunidssing (gu awsn)
nsaladndsliamansadeneldlasyseanludionan
wAng LLa:ﬂ‘izmﬂluﬂ%ﬂEqu‘i‘]Jﬂ’]ﬂlﬁﬂﬂ‘ig}ua“ﬂadmﬁﬂ‘iﬁ
%a’h European Commission’s Scientific Committee 1ad
Urzmeaitliaasldnsaladnifiu 1% lunfadmsiongsfia
(skin care) THia@n99 uAasAnTAInaNLaNsuinTala
anlaiduduanlaq degls soandasiunienuiiite
71 Cosmetic Ingredient Review Expert Panel (CIREP)
Saunzihlilinsaladnluindosdnonafios 1% LEuis
fnTunatadsfianainannnsalaindsananylalu
anwungan ldun mavnlWiAaAwuw (contact dermatitis)
myilarfanuhdeussuan (erawuldlunsaidils
nsalasnagnsdaiioaduaamn) wasluns@ildnse
Tn3nfufnisifiuaunaniasosdnunaonasanarinlw
anzssle

ﬂiﬂ‘[ﬂaﬂﬁﬂﬂqiﬂ53Qﬂﬂﬂ%
nialednaanininlddszgndldldnaiodin
(Saeedi et al., 2019) Taay1adis Table 1 laniuazidoa
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\S0sda AT T N

ﬂmiﬂ%ﬂgﬂﬁﬂﬂi"ﬁﬂiﬂﬂ*’nﬂuq@mmsmﬂ‘%ad
ﬁ‘hmaLﬁaamﬂﬁﬂmauﬁ'a%é'nﬁmﬂdaLa‘%ummam ey
ﬂimuma@mmmwamnmwmummmmu@mq 9 o
Andnundrsduie fudinsrinenuveslnlsdma dud
MsEaaain RNaMNINGAY uazan lnudRaly
gouad (Pillaiyar et al., 2017) uammni{ﬂmiﬂ%ﬂﬁaﬁqm
aulaang ﬁﬂmu’tﬁuﬂuﬁﬁmmwm@% uaziBade
msﬁ'lvl,ﬂl,ﬂuﬁ;ﬂmUiuwﬁmﬁmﬁLa%uﬂaﬂua'luLLn'E‘nwsim
(Saeedi et al., 2019) 1u TrunIadnIadnilailaain
ugsdaa llalaa (ultraviolet filter/protector) aNNT0dU
ﬁuat&;ﬂlaﬁai: (radical scavenging/antioxidant activity)
(Niwa & Akamatsu, 1991) TIIRINADRALDIU (collagen

Table 1 Applications of kojic acid in various fields
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production) (Rodrigues et al., 2014) uazinE AR
ARanmsssainannaalng (3% #11 NI uae
soounaLiln) (Lajis ef al, 2012) Truaas23asfAnan
miﬁmqmn%u (anti-aging effect) FIYRANITONLAL
(anti-inflammatory) (Lee et al., 2019) uaﬂﬁ]’m‘ﬁﬂi@ﬂﬂ%ﬂ
51'\1mmmiﬂumﬁmﬁmsﬁﬁ@LLaqmmwmmLa:ﬂu (dental
care) laaae
ifiasanuanslszimeluedeiideddaisaiu
myvulgaslalasailuulweiasdrons dsiunislinse
Tasnionaunuaslalasedlundaduniadanniied
Waula LLazmﬁ]zLﬂuﬁﬂm@wa%ﬁdﬁﬁﬂﬁﬂmiﬂ%ﬂvﬁ%&
anuiguinanniulundaimeiiaiasdnons

Fields of Applications

Actions

Tyrosinase inhibitor, skin-lightening agent, UV protector, anti-aging effect, decrease the appearance of scars,

Cosmetic . . L - B
increase collagen production, antioxidant activity, anti-inflammatory
Food Antioxidant, Anti-biofilm
Medici Antibacterial activity, antiviral activity, antifungal activity, antiparasitic activity, antitumor, anticancer,
edicine
antibiofilm-formation, anticonvulsant, anti-diabetic
Adricult Antioxidant, food preservation/additive, prevention of discoloration of fresh meat and vegetables, anti-speck,
riculture
9 increase plant growth
Chemistry Insecticide, pesticide, metal chelating agent, production of novel derivatives of kojic acid
¢ . . .
NIFUNNEY (anticancer activity) L% LA luan (melanoma) laguny

m@ﬂmmmmsnmvl,ﬂslmﬂ?s;m@ﬂ*mﬂummm
Iiﬂ(ﬂ@]l,‘]ja (infectious disease) Lua\‘ﬁ]’muﬂmauummu
98un3¢ (antimicrobial activity) muunmimnaagﬂuﬂﬂ
Tddselominisnsunndlaatnniiewanne lasaansa
EJ"UgaﬂﬁiLa%@maagﬁuﬂ%ﬂﬁ%aﬂsmﬁju il (1) Sant
Fuuuafit3s (antibacterial activity) TaLUARIZHLNTY
UIN WNINAL (Saraei ef al., 2017) uazusuduuaiiSed
a¥9med 1w Bacillus waz Clostridium (2) Sanaenm
31 (antifungal activity) (Kim et al., 2012) (3) ﬁqw'ﬁfﬁm
lisladn (anti-parasitic activity) % Leishmania amazonensis
(Rodrigues et al., 2014) uaz (4) ﬁqw%ﬁmﬂﬁa (antiviral
activity) 1T 13aralsalaad (HIV) (Tanaka et al., 2009)
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ﬁqmauﬁ'ﬁﬁn%msﬂi:mi‘ﬁgnﬁwvlﬂlﬁﬂizis’ﬁﬁwﬂoﬂWi
wwnd ledun swnsaduienisifaiiesen (antitumor
activity) lagwuinfenuiufivdaioadiiiosen
(cytotoxicity) (Fu et al., 2014) mmmﬁug\imﬂﬁﬂmﬁa

wlilnalFudainasUnd (Karakaya et al., 2019) §13130
Jugansaalulesn (anti-biofim formation) Tatdln
lansiefilnaguifesdunidli vldasdidaianna

=3 ad v ) [ a A A v R
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KR A . 1 a g a A '
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borne pathogen) faunnanlulefsule wu Listeria
monocytogenes (Wu et al., 2019) uananinsaladngs
sansana Wl duenudn (anticonvulsant) (Aytemir
et al., 2010) wazenInE lsatnnu (anti-diabetic) (Wei
& Yang, 2012) lééne

91913
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AfisudwsosuduvasnszuiumIndn uazmILilnana
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duauyadass iludu wananiinsaladndsmunsarinly
Uszgndlgluamislddnnansstuuy Lﬁ'mﬁ'uqmmwﬁa
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& . . o & a_ & o @
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5®qﬂizadﬁmadﬂﬁiﬁﬂﬁﬁﬁLﬁam’s’aﬁﬂmwL‘fl'&J‘ﬁwuad malondialdehyde (MDA) LLazNan330v84 glutathione peroxidase
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W naw 2 FONUTUTUVINAENT MDA UazRanITasad GPx mmmaw 1 uaz 3 agalinuddn (P<0.05) luns
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Abstract

The purpose of this study was to measure malondialdehyde (MDA) concentration and glutathione peroxidase (GPx)
activity in the animals and the mammary epithelial cells (MECs) isolated from goat milk. Twenty-four Saanen goats
were allocated into three groups according to the first, second, and third months of their lactation periods. Plasma
samples and MECs isolated from milk were collected. The results showed that plasma MDA concentration and GPx
activity from the second group were significantly higher (P<0.05) than that of the first and the third group. On the other
hand, MDA concentration and GPx activity of MECs isolated from milk showed no significant difference (P>0.05) in the
experimental groups. In conclusion, MDA concentration and GPx activity occurred in both plasma and MECs isolated
from milk. In addition, the correlation coefficient of both MDA concentration (R?=0.0648) and GPx activity (R°=0.0399)
of plasma and MECs isolated from milk showed no correlation. This suggested that MECs isolated from milk cannot

be used to replace plasma as the sample for measuring MDA concentration and GPx activity.

Keywords: Glutathione peroxidase (GPx) activity, Goat milk, Malondialdehyde (MDA) concentration, Mammary

epithelial cells
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ﬁmuga%u fualdanuidudurasnaizsin MDA uaz
NANIINVBI GPx qdndm@;uﬁu (Celi, 2010 ; Chaiyabutr
et al., 2011)

Kapusta et al., 2018 ; Mohebbi-Fani et al., 2016)
TunsnduAuaINNTNT WY a9 MDA WazAanIsNuad GPx
IuLSﬁaﬁLﬁaqLﬁﬁuuﬁLLﬂﬂVl@T'MﬂﬁﬁuumadLsz‘lqﬂmjaJ

Table 1

3™ month of lactation periods

Comparison of malondialdehyde concentration and glutathione peroxidase

activity in plasma and mammary epithelial cells...

lafianuuandrein (P>0.05) TInfisnanIInazauan
Fulssantanduiutanududuues MDA wazRanssy
Pad GPx WUINILHINY waﬂaﬂﬂLLa:LmaﬁLﬁaqL@Tﬂuwﬁ
wonldanniualidanuduiugim MNMINAnaINTL
vl@‘T’hLL;J'LwaﬁuﬁjsmLumzwmmﬂﬁwaNamﬁmug@ AN
NI WU BINAIRNT MDA UWazNaNIINTad GPXx §14190

[
A

UITANULATIARONTLATUIUMINTINTZAUAIFAT Lo

Body weight (Kg), milk production (Kg/day) and milk compositions (%) of the goats from the 1%, 2, and

Lactation periods

Item P-value
1* month 2" month 3" month

Body weight (Kg) 31.05£5.39° 45.18+4.00° 55.80+9.02° <0.05
Milk production (Kg/day) 1.60+0.29° 3.03+0.82° 1.2240.19° <0.05
Milk compositions

Fat (g%) 3.42+0.41 3.66+0.74 3.87+0.38 0.434
Protein (9%) 3.27+0.45 2.99+0.21 3.26+0.18 0.220
Lactose (g%) 4.73£0.16 4.57+0.12 4.69+0.11 0.129
Total solid (g%) 12.48+0.52 11.96+1.07 12.81+0.37 0.179
Solid not fat (g%) 9.04+0.53 8.59+0.18 9.02+0.17 0.067

Values are presented as meantSD.

Statistical significance of interaction effects among periods of lactations by ANOVA

2 Mean values within a row indicated with different superscripts are significantly different (P<0.05)

Table 2

Plasma and MECs MDA concentration (nmol/ml), Plasma and MECs GPx activity (nmol/ml) of the goats

from the 1%, 2", and 3™ month of lactation periods

Lactation periods

Item P-value
1% month 2" month 3" month
Plasma MDA concentration (nmol/ml) 1.00£0.30° 1.700.36 0.80+0.50° <0.05
Plasma GPx activity (nmol/ml) 199.41+87.28" 435.22+88.22° 175.65+83.42" <0.05
MDA concentration of MECs (nmol/ml) 0.11+0.04 0.08+0.02 0.12+0.03 0.109
GPx activity of MECs (nmol/ml) 0.46+0.41 1.66+1.46 1.20%1.15 0.184

Values are presented as meantSD.

Statistical significance of interaction effects among periods of lactations by ANOVA

25¢ Mean values within a row indicated with different superscripts are significantly different (P<0.05)
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Correlation coeffeient of Plasma and MECs MDA concentration
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Figure 1 The Pearson correlation between plasma MDA concentration and MDA concentration of

MECs of the goats in the experiment (R*=0.0684)

Correlation coeffeient of Plasma and MECs GPx activity
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Figure 2 The Pearson correlation between plasma GPx activity and GPx activity of MECs of
the goats in the experiment (R*=0.0399)
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WUINATWWANRAN (Moolchandani, 2018) wonaNHTINY
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FUMNOIWT L% AenTnie AT IeTud ngmﬂﬂau
nInLIA Wanluasd uazniaiila (Beutler et al, 1963
; McDowell & Arthington, 2005) 91NLAQHAAINETD
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Abstract

The objective of the research was to investigate a DNA Marker used for study genetic diversity of goats in Southern
Thailand. Three breeds were studied ; crossbred meat goat Sup-PSU-1, Thai-native southern goat and Anglo-Nubian
goat A total of 90 goat blood samples were collected. The results revealed 11 of 15 microsatellite loci were polymorphic.
The result of mitochondrial DNA that was cut with 3 restriction enzymes ; Bmrl, ASel and Fokl revealed that Bmrl

disclosed two haplotype patterns. However, ASel and Fokl showed only one haplotype pattern.

Keywords: Genetic diversity, Microsatellite markers, mitochondrial DNA
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polymerase 0.125 lwlas@as uazuiudTanasgarine
et DI 4.875 llasaas IFpunnuaziianlunisri
ﬂ@ﬂ%mﬂ%m‘? ¢9it initial activation 95°C 5 119, denature
95°C 30 AW, annealing ﬁi:ﬁuqmmﬁmmwiaz‘lwamai‘
(Table 1) 45 317, extension 72°C 45 u¥l uaz final
extension 72°C 1Jwtaa1 7 w1l

ihwanAnuasl fiseidens flalamasaudas
BlnlaslWigauuurnineznileg Afanuduin 3
wasiiud azanulu TBE buffer laaldainusnsdne lwiln
7 50 Taad 1Twnan 90w Fouuaudiduadeefidu
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Tuslud (ethidium bromide) av980UMIUTINgVAIUAL
a & U = U k% dl
fduanmelauzsdaninhlawan 260 wluuas droLaIad
gel documentation s1uKalagifisuwaiuradiduie
4193371% 100 DNA ladders

msassougluuusanlwalniuasialnaan
= a & % - | 4 6 I~
WASUA ALDWLE AILNARANTGD13-15aWLaaN
ﬁ']ﬁagaéﬁmmmaﬂmma% GQ1 (Accession
No. NC0050442.2) anngudaya GenBank N18anuuy
lawlriaasnmizalsllsunsy NEB cutter v2.0 &%
= < X a o Co o A A
nsansluaSimiionltenloddasninie 3 wha Ae
Bmrl, ASel 48z Fokl GINFLAUITALRZUUIA AILRAS
lu Table 2 (lwswwas cAP LiausaindSunmdLdute
U 1 aaa o A 6 6 =
1) drudsznavlud fAseRiGes-aniowuaad
(restriction fragment length polymorphism: PCR-RFLP)
U53193 10 lulasaas Je9h s DI 6.5 lulasaas, 10X
buffer 1 'lula38a3, restriction enzyme 0.5 U LazHANAN
nUJAseRGans Usunes 2 lulasdies dnldualin
anndl 37 asmuaaiBoa (Hwiaan 150, 120 uaz 60
WA aud1ay anunIansdinguasuaudiduiadiy
3 1WasiFud azmlsstaa NANNa1IFne WANA 50 Thad
& = v o d' v v v a a 6
1TJaaa1 90 WA wai s ladanmutaTiaunluylue
meldussdaairhloea wastuinaiw

Table 1 Primer, sequence, temperature and their expected sizes
Locus Name Primer sequence (5’93’) Annealing Temp. (°C) Allele Size (bp)

Microsatellite markers

SRCRSP5 F: GGACTCTACCAACTGAGCTACAAG 55 158-182"
R: TGAAATGAAGCTAAAGCAATGC 156-178*

INRA063 F: GACCACAAAGGGATTTGCACAAGC 56 164-172"
R: AAACCACAGAAATGCTTGGAAG 164-186°

INRABERN185 F: CAATCTTGCTCCCACTATGC 53 266-284"
R: CTCCTAAAACACTCCCACACTA 261-289°

ETH225 F: GATCACCTTGCCACTATTTCCT 53 141-159°
R: ACATGACAGCCAGCTGCTACT 146-160°

MAF70 F:CACGGAGTCACAAAGAGTCAGACC 62 120-190°
R:GCAGGACTCTACGGGGCCTTTGC 134-168*

OarFCB48 F:GAGTTAGTACAAGGATGACAAGAGGCAC 58 149-173*
R:GACTCTAGAGGATCGCAAAGAACCAG 149-181°

INRA023 F:GAGTAGAGCTACAAGATAAACTTC 52 196-215
R:TAACTACAGGGTGTTAGATGAACT 196-215°
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Locus Name Primer sequence (5’93’) Annealing Temp. (°C) Allele Size (bp)
ILSTS011 F:GCTTGCTACATGGAAAGTGC 54 250-300°
R:CTAAAATGCAGAGCCCTACC 256-294"
ILSTS005 F:GGAAGCAATTGAAATCTATAGCC 51 174-190°
R:TGTTCTGTGAGTTTGTAAGC 174-218’
TGLA53 F:GCTTTCAGAAATAGTTTGCATTCA 51 142-166°
R:ATCTTCACATGATATTACAGCAGA 154-188°
ETH10 F:GTTCAGGACTGGCCCTGCTAACA 60 212-224°
R:CCTCCAGCCCACTTTCTCTTCTC 192-216°
SPS113 F: CCTCCACACAGGCTTCTCGACTT 58 134-158°
R: CCTAACTTGCTTGAGTTATTGCCC 134-158°
OarFCB20 F: GGAAAACCCCCATATATACCTATA 52 82-124'
R: AAATGTGTTTAAGATTCCATACATGTG 93-112°
ILSTS029 F: TGTTTTGATGGAACACAG 51 135-185°
R: TTGATTTAGACCAGGGTTGG 148-170*
BM1818 F: AGCTGGGAATATAACCAAAGG 54 250-270'
R: AGTGCTTTCAAGGTCCATGC 253-272°
Mitochondrial DNA marker
GQ1 F: TACAATCAATACACTGGTCTT 66 470°
R: ATTACGTTTATGCTGGATT
CAP F: CGTGTATGCAAGTACATTAC 61 550°

R: CTGATTAGTCATTAGTCCATC

'Bolormaa et al. (2008), 2ISAG/FAO (2011), *Aljumaah et al. (2012), * El-Sayed et al. (2016), °Seilsuth et al. (2016), *Jayashree et al.(2019),

"Mahmoud et al. (2020), °Liu et al. (2007), *Oka et al. (2011)

Table 2  Restriction enzymes used for PCR-RFLP analysis by NEB cutter v2.0 program

Restriction enzyme Sites in sequence Cut position Fragment size
Bmrl 1 cutter 173/172 172 and 298
ASel 1 cutter 147/149 147 and 323
Fokl 2 cutters 258/262 258 and 212
368/372 368 and 102

® v a I3
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Az RTayadINaunu@iautavad
a el v o Ama  _ AA &
w3asnang lwlasuoning lain lanasand jisefigons
A = a a = AN o o
uazrauaudanavedlulnnauaos aidue Nleanas

o aaa aa |4 6 a v v

nnifisinfideri-anfianuaai udaslwagluzdona
@187 laguaudldweNNngunudls 1 Lazunudoue

Y Ao 1 o o A
Muﬂswngluummmﬂmmumg 0 R1RIVLAIDINNNEY

lalasuanina ey a3 ass A nIaURAINRAN VDS

YUIADANN INWIBARNN LAz 61 polymorphism information
content (PIC) waztpIasnanelulnaauiaSoa dLdute

handianzimanuduanlna il (haplotype frequency)
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Fuvadlwawes wuhsmamadalmno@sueld $1um 11
fMunik 910 15 durik Aatduiauas 73.33 A dund
SRCRSP5, MAF70, OarFCB48, INRA023, INRA0DG3,
ILSTS011, ILSTS005, TGLA53, ETH10, INRABERN185 L8
ETH225 fu 4 dumisfinde woldsnansnifindSan o
fdwald da BM1818 uaziilu monomorphic allele fla
SPS113, OarFCB20 ez ILSTS029
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&a P a = %% Ama  _AA €
LN avl.ﬂ'ﬂ‘ﬂ FNTDLANNLIN U@ L’eJ%LéJVL(ﬂ 28] Uﬂgﬂim‘weﬁmi

F1WIU 11 AL wumm@madé‘aﬁaﬁmmmu’?wjn
129-340 ¢Lua (Table 3) uaﬂmﬂmm@aaaawwulu
unsRdnsifel3sufisufurwedasasnede (Table
1) mm@LimmaﬂmwLLazmm@qﬂmmlmymwaaaa
gadalunninaued ugaslmidininunsfdnsiiaing
wannnanoluduauwadaiag FafianmsdnEwy
SaRaTINTINe 62 8ada %uﬁﬁwmummé’aﬁaag"i:%in
4-8 §aRadaduA (Table 3) IauWUALANS ILSTS011
Lﬂu@iﬂLmuGﬁwué‘aﬁaMﬂﬁq@ fla 8 9888 @IUNUL
SRCRSP5, TGLA53 sz INRABERN185 {udnuwiafi
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Funioniteg arafisruandaiafiuanarenn lag
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31y swrsninanlddnsnenanuuandisldanin
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Ln3asnanofleluns@nsndiansianunainnane
‘maﬁuqﬂimluﬂ%ﬂﬁwuluuwuﬁagnNaw%‘w5—&.&.1
(SUP) #lfin321in9 0.486-0.818 uweiwiasmele (TN)
fen3ening 0.499-0.817 LLa“‘LLWwWWELLE}\‘JIﬂa%LUU% (AN)
flen3zning 0.187-0.759 Madtwuen PIC wadtaiasnang
VLaJImLLsnﬂma"lawnﬁﬂmagﬂmmumuﬂmd (0.3-0.59)
WAZIZAUEY (>0.60) snLiuAeuniis INRABERN185
nzluunziutuaslnawdon #flen PIC ag}ﬂm:ﬁm‘%ﬂ
(<0.29) @a 0.187 udadndlsfiaudn PIC wanluune
19 3 Ny De¥inAy 0.657, 0.660 Uaz 0.604 WAL
%aag’lm:ﬁugo FlwAwiatasnanslulasuam -nalast
fuszantammlunisirun@nsiainunainnaiunig
ﬁuqﬂﬁwaaLszﬁaawuaWUWuﬂ@T 1fle991n3%vnen PIC
%uayjﬁm‘hmmm:ﬂ'smﬁmaaé’aﬁa‘[um‘%ammm o
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Table 3  Genetic variability parameters of crossbred meat goat Sup-PSU-1, Thai native goat and Anglo-Nubian goat
Observed number of polymorphism information content (PIC)
Locus name Allele Size (bp)

alleles SUP ™ AN
SRCRSP5 1563-228 4 0.673 0.608 0.559
MAF70 129-199 7 0.818 0.810 0.759
OarFCB48 138-200 6 0.761 0.701 0.734
INRAO23 179-263 6 0.778 0.688 0.733
INRA063 171-218 5 0.705 0.534 0.595
ILSTS011 260-340 8 0.759 0.817 0.693
ILSTS005 151-222 7 0.682 0.620 0.751
TGLAS53 132-175 4 0.574 0.659 0.447
ETH10 202-253 6 0.486 0.607 0.627
INRABERN185 176-267 4 0.499 0.499 0.187
ETH225 130-221 5 0.497 0.719 0.561
Mean number of alleles 5.64 0.657 0.660 0.604

SUP-PSU 1: crossbred meat goat Sup-PSU-1, TN: Thai native goat, AG: Anglo Nubian goat
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Figure 2 PCR-RFLP patterns of mitochondrial DNA anufidadarihiuludszoinins 3 ndudsldanansnuen
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Table 4

Anglo-Nubian goat breeds
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Haplotype frequencies of mitochondrial DNA in crossbred meat goat Sup-PSU 1, Thai native and

Haplotype frequencies

Restriction enzyme Haplotype SUP-PSU 1 ™ AG
(n=30) (n=30) (n=30)

Bmrl G (470bp, 298bp and 172bp) 0.70 1.00 0.73

C (470bp, 400bp and 70bp) 0.30 0.00 0.27

Asel A (470bp, 323bp and 147bp) 1.00 1.00 1.00

Fokl B (280bp, 110bp and 80bp) 1.00 1.00 1.00

SUP-PSU 1: crossbred meat goat Sup-PSU-1, TN: Thai native goat, AG: Anglo Nubian goat
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Abstract

This research was conducted to predict factors affecting decision making to purchase fashion apparel via Facebook
and Instagram in Bangkok. This was quantitative research conducted in the form of a research survey. The sample
group consisted of consumers who purchased fashion apparel via Facebook and Instagram. Data were collected by
using questionnaires with independent variables as marketing mix factors, ‘7P’s,” consisting of Product, Price, Place,
Promotion, People, Physical Evidence, and Process. Dependent variables were decision making to purchase fashion
apparel via Facebook and Instagram. This research used analysis of basic data of the sample group through:
1) descriptive statistics consisting of frequency, percentage, mean, and standard deviation ; and 2) inferential statistics

consisting of Factor Analysis and Multiple Regression Analysis.
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apparel via Facebook and Instagram

The results revealed that there were 3 factors affecting decision making to purchase fashion apparel via
Facebook and Instagram which when ordered of descending order of Beta Coefficient were product, promotion and

brand’s reputation, production presentation, and convenience for ordering and payment.

The results obtained from studying the prediction of factors affecting decision making to purchase fashion
apparel via Facebook and Instagram will be beneficial for persons involved in the online fashion product business
including general entrepreneurs, fashion apparel companies, and general persons interested in utilizing results of this

research for making decision, planning, and establishing marketing strategies for gaining competitive advantages from

business operation in order to sustainably gain good performance and profits in a long term.

Keywords: Fashion clothes, Online shopping, Social network, E-commerce business

LN
Uszinalnaludayiiuaglugaveanaluladasaune
%ﬂangﬂL%auimLﬁmwﬁuﬁaUmﬂIuIaﬁmmummLa:
msfeans NawmInaduasssia Faauuazuuly
Uszindlng gm%aﬂmﬁuiﬂiammmﬁ%ams ATTURVDY
Internet of things %d%mUﬁdﬂﬂiL%auIUdﬁﬂédnﬂaﬂN
vihglandwinadidia lausansagens auauldinu
qﬂﬂmi@i'm 9 HNuNaLas eI e Buinasita i miFaa-
Ta qﬂnmim%‘aﬂﬂﬂﬁw snoud Insanvidlodio n3eeila
indaslddneg Lﬂ‘éaﬁnﬂﬂsumuq@]m'ﬁmm Hwldde
mimquqﬂnmim’%aﬂ%‘lu%ﬁ@lﬂi:mi’u@ms) 1
wn3ednudunafiiiald mandudsulevesauluiay
LLa:andg'sﬁalvlajLﬁ paualumatanawyini lusiuues
maspsfdenuduiuadlfanuidiudesiiouiu
Toofulonnefesnandumsianndszinalnagiasugia
wazdsnudliinaluladasawnauaznsaess (Digital
Economy) LﬁaLﬂuﬂaanluﬂWiﬁuLﬂé"aumiﬂﬁgﬂﬂizl,m
LﬁaaﬁnﬂmsmﬁU%Nﬂ%L“ﬁﬂg‘(qﬂﬁ’%ﬁaﬁuvlaiLﬁmu@ia:
Lgaﬂ’iﬂﬂ“ﬁﬁ@iaﬂ’]ﬂ)ﬁﬁ‘ﬂLLazaq@ﬁﬂﬁﬂ'i’ini’]‘liu L e
saRaBILINdemINawaIEgia sssllng uazit
FAavasgawluilszinadaotuin Safaiduuwihinlng
ﬁ"«a:Lﬂ?iﬂuu,ﬂadvl,aﬂavl,@ﬁmao;ﬁu%‘[nﬂ"lmsluﬂqﬂﬂa@ﬁu

anLu'sMumnﬂﬁU%LLﬂaawqanssu;ju%Iﬂﬂ
lugaiasngiaddriauaznisnanizasaiotiodiam
sawlatl d9laSunswamianouauaslafalaguos
anlugailagiu ﬁ]’mqmlﬁﬂ“?}.Lﬁﬂdlﬂ%ﬂ’]iéamii‘z%’i’m
ALEY {]aﬁ;ﬁ'uvlﬁﬂszqnﬁg&nmgiﬁﬁaLﬂwﬁaamami
@lmmmpjﬂi:ﬂaugsﬁwm 8 TINTS Qﬂs:ﬂaumﬁm
IﬁajﬁL‘i?luLiﬂg&ﬂ’]iﬁqsﬁﬁ”}uﬁwaaﬂaﬁ lavldsa9n19v89
WSarnaEauaanlall Lﬁaamﬂﬁﬁunumi@‘hLﬁugi'ﬁaﬁ
@‘1'1LLazmmmLiﬂﬁa{{uﬁnﬂ"ﬁaih\‘m'?ﬂwmul,l,a:‘rmﬁu
nndi NN i’swvl,ﬂﬁamsﬁwms:uuﬁugmﬁLéa@iams

q
o
=

FUUFUAHIUBUNOTIAANINTY 817 TTUUNNTVWEI

suumMItsduiiszanranranstasms Sssuuana
UsaaAoanniu senalwanuitounistansdudiuas
USATHIUITUY “WrdlwgBiannsafing” (E-Commerce)
Fanmaaulasninesnimas

Syawad inqlazzg waz 8nins 11107 (2554)
msannilaiofisninadansdasulaidandedum
nidwaaiiiarasfndsluaaniunwurmiuas wud
afodundanmnsinadendaaulaludundanimad
assfUANNdaINMsFaaadasiUGasTadiinadons
%aLgaﬁﬂa@l‘%muﬁmmaaau%ﬁmmﬁmﬁﬁaﬁnm
V09 UUuT UmBzgwInun (2557) Awuin Tadoem
NAAA AN mwamamssnaLaamammmaamoaauvlau
Tushumseanuuuiiseny Janulaaeuazaigsss
wdsmsdativetslsedia uaslvwmaizarldaen
WANHANE

wITdan Anuulann (2557) vinmsanslu
Lé@dﬂfﬂ%’ﬂﬁdwa@iamsﬁ@'ﬁﬂa%aLéaﬁﬂgﬁt@amﬂ%ﬁu
fMoawlariinuLaUnaatuduaa sy wuin n’mﬁaﬂ@
HRAN AN IAARAIAT WazUTznTalIa lunTiaunIg
flanuazainnailunsdedud faiuiledodu
ﬁauﬂs:aumqmmm@ﬁ'ﬁdwa@iaﬂﬁé’@'ﬁuh%amﬂﬁq@
FOAARBINLNIWITLVDY 1B INI0h Asediia (2555) @
anwniladoiTantnadensdaauladendedudniu
lmBoaiids wudn Jadudiugesniinisiadnnine

'
AAa

Afsnswadonsdasuladosudinulnisaiidy de
firosmslumsidendedudfivannans wazanuazan
Tumsiawmsneit Joil Iwananada uas anFns 11Law
(2556) vimsanuluitesiladoAdaninadansda i
ladaFudFornaninisdunodiinvesszmnsluwaa
nInwuIuaT wuhdudumidiaiunIaae lu
drumsldauan mslusondsoduiuiliauddui
30 wazmildvassumgu-vaunu sanadan1sdaduly

A A o = a & &
DALRONIRAINIAULNDILUG



262  Krieng Kitbumrungrat

pd19l3fid nnsidulavesyadiaaia
E-Commerce luqsﬁaﬁmﬁﬂ-ﬁwm&u FAURiINNN
mstdvlavesmsdrweietnufsauaawlal iesan
ﬁﬁunulumsﬁmqiﬁaﬁ@‘ﬁ lafianlginsvasnisig
Auium drldssvesnsseninaueny Serale
;:Tﬂs:ﬂaugiﬁamm’mLﬁﬁgqiﬁa‘f’mﬁ'}aaﬁlaﬂﬁdﬂU
gonaliismnhudoanlafifuundnognssiaa
%aﬁﬁﬂﬁqiﬁﬁmﬁwaauvlaﬁﬁmamiﬁuﬁqa%méaﬂ 9
TR G998 %Tﬂi:ﬂaumﬁmﬁ'}aauvlaﬁ%aaﬁnﬂu
FRINMIINIUHUGIUNAENTNIIARIA MIANHWOANTIN
Huilna Lﬁaﬁaz%fnmuawmﬂgmgﬂﬁﬂ WAZEINIAIY
muwsnluﬂ1$miaifuﬁ'ugiﬁa%’mﬁﬁaauvl,aﬁﬁﬁiﬁwmumﬂ
Tudlagoiule

@T’mmqﬁ ;ﬁ%‘ﬂ‘i’iaﬁmwﬁaamiﬁnmﬂﬁmﬁ
ﬁwa@iawqaﬂiml,l,a:miﬁ@ﬁulaa%aLéaﬁum‘*ﬁ"ummw
TNUALBUFAUNTY LﬁaLﬂmm’smﬂﬁﬁugﬂi:ﬂaums
Hidreanlad Tainafildanmaaseluldluanauns
ﬂaqwﬁmammmﬂ ﬁ@umLL&:H%’UHEGﬂWiﬁWLﬁuaﬁu
w"w"ammimauauaavlﬁmammﬁaamwaa;ju’%lmh
padagiu smursndufiugifadiudroanlailaadned
Useansnw laoimuavaualunsdns3soduaudn
wFuLszinniFarh I@]ﬂ510‘§aﬁlﬂﬂ°ﬁa;3awqﬁﬂﬁmﬁﬁ'§a
fudasuilnalull 2558 va3 sinawiaumgInTIy
NIBLENNTAANS (89FNTUIITW) AL RUIRFUAR
vl@?%fummﬁmﬂumﬁa%aaauvla‘limﬂﬁq@ laun Fuen
W 017 LFarN 591 N3t LasesUseay Selidasn
$ouar 42.6 ndwImMITeaudaowlaillull 2558

Ingszasan13INy

1. iefnwwg@nssy ;ju’%lm’[umi%méaﬁw
LLW%"us\hustniijﬂ LB WRAUNT

2. Lﬁiaﬁﬂmﬂaﬁymuqﬂﬂaﬁﬁmmﬁwﬁuﬁ’ﬁu
mydasuladadaiuniuinuiudluederg wija
LB WRAUNT

3. LNOANBIAMNFN ARSI RINIFINY T2 Y
N19INNTARNA NIIdaFulaTaLFad LN THINNTIUAln
Lﬂ%aﬂhmWSﬁﬂﬂLLa:Suamme

A5Aatwn15IY

1. sariigui5Ive

J Sci Technol MSU

msfnsmyadoluassiidunsdnunisess
§1779 (Survey Research) midaauladaldefunduain
%"l%ﬁ"ll%Lﬂ%ﬂ‘li’]EJL‘W‘"ﬁ‘fl:ﬂLLazﬁuﬁﬂ’lLLﬂi%J‘ll@dQ"]J%IﬂﬂN’m
nzasnsaanladluwanannamues lapRansonis
Tasefilusulseaumimsana 7 d1u ATENSNade
msdasuladeldun Tadvdundaiust Tadodumen
Ha78@TaINIIN1ITA1MUY T8I WNIIRILEIN
e Jaduduyens Jaduduwnmaiiauadnymena
MuMWLaLTTUAUNTZUIUMT TINTIANHINGANTIV
°uaa;ﬁuﬁnﬂlumié’@aulaLﬁaﬂ%méaﬁﬂmn%ﬁuﬁﬂu
Lc«ﬁa"ﬂ’]yLWfﬁﬁ:ﬂLLazauamme

2. dszrnsuaznanalasng

ﬂi:‘*mmﬁﬁwmsﬁﬂwwﬁa;juﬂnﬂﬁ'Lﬂﬂﬁ
ﬂizaUﬂ’liﬂIﬂ’ﬁ‘%aLLaﬂ"ngaﬁ’]LLW%LuﬂhuLW‘ﬁﬂmLazau
gaunInlwanunnunIuag asanlisunson
fﬁwmuﬂizmmﬁLLuuau"Leﬁ’LLa:ayjuuawﬁgﬂmmi:mm
fawalng §iTisimuasmanguédiadnilasligas
mMsAw B ainaielFUssan mdadulsens
289 Cochran AiszdUANULEaTH 95% 7 p = 0.50 Tarilss
FAFIUANNULTUIUGIFA (p x g = 0.25) v lwle
mm@éhay'wmﬂﬁq@ (Cochran, 1963, &19fi4lueSiAmy
nSwoNuge, Wuin w@gaﬁ'ﬂ?;, EATHalon i'ﬂw?;, 2557)
Tau@nudsil n = Zpg ldumnangudagng $1uam 409
LN ¢

3. OULVAIWIY

Nwidsiazdnwniladoidenuduiuidenis
61’@1%%1&1Lﬁan%aLgaﬁﬂLLW%umustnﬁﬂLmzﬁuaml,msw
I@ﬂQaﬁﬂmﬂﬁﬂmuﬂimumammmﬂ 7 wlaun
aTumundanmm dadumusan Jadoausadsnens
Jadwe Jadudunmssasiunie Jaduduyens
1a78a1unITHILEBa AN B MENIINIBATNLas DT
drunszuiunts Muisdnsingdnssuvesduilaa
I%ﬂﬂiﬁ@lauimﬁaﬂ%aLéﬂﬁﬂLLW‘ﬁ;%N’I%LW%ﬁ:ﬂLLGZ
DUFAUNTY

NIDUUBIAANTIIIVY

IINNMIANBIUWIAAUAEN BT 619 9 NI
AufiAadasinadiu FAapldthumfa uaznnugedng
Aldnmsnummwssanssuaniwuaunsauuwife
28391558 elfiduumwamslumsdiinenuwdsy Ees
msvhwsiladeditanwadensdaaulatalzadund
M AT Nz B uaAILNTY Goil



Vol 40. No 3, May-June 2021

aundsdase

1) fadusnyana
1. 1ne
2y
o = o
. TEAUMSAN® Mudsany

1IN aaudsan
el I
. EDUNINATALAT)
WYY TRUNIIMINNNG
UNAANTUH
I
. UTAININMTTAT WL
UM IFILETUNITANA
RCAPSIREE
UMW AN TN
NN

7. @UNITUIUMT

o o rw N

5 > msdeaulaTeRud
) PR .
e UATURN WA TR

LR BURAIUNIN

I S O

o

Figure 1 Conceptual framework of factors affecting
decision making to purchase fashion apparel via
Facebook and Instagram
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Table 1 Descriptive statistics of mean and standard
deviation
Independent variable Mean S.D.

Product factor

X1.1 4.19 0.716
X1.2 4.35 0.647
X1.3 4.12 0.783
X1.4 4.01 0.892
X1.5 4.37 0.733
X1.6 3.48 0.995

Price factor
X2.1 4.29 0.742
X2.2 3.47 0.959

3 Place factor

X3.1 4.59 0.502
X3.2 4.08 0.580
X3.3 3.14 0.962

4. Promotion factor

X4.1 3.78 0.990
X4.2 3.20 1.127
X4.3 2.99 1.234

5. People factor

X5.1 4.01 0.939
X5.2 3.42 1.043
X5.3 4.19 0.880
X5.4 4.20 0.966

6. Physical Evidence factor

X6.1 4.33 0.771
X6.2 4.09 0.910
X6.3 4.35 0.691
X6.4 4.38 0.808
X6.5 4.36 0.847

7. Process factor

X7.1 4.50 0.586
X7.2 4.21 0.801
X7.3 4.32 0.758
X7.4 4.28 0.719
X7.5 4.33 0.744
Deciding to buy fashion clothing on 4.39 0.689

Facebook and Instagram
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Table 2  Factor Analysis and Total Variance Explained
Initial Eigenvalues Extraction Sum of Squared Rotation Sum of Squared
Loading Loading
Total % of Cumulative Total % of Cumulative Total % of Cumulative
Variance % Variance % Variance %
1 10.887 38.883 38.883 10.887 38.883 38.883 5.211 18.612 18.612
2 2.289 8.174 47.057 2.289 8.174 47.057 3.082 11.005 29.618
3 1.589 5.673 52.730 1.589 5.673 52.730 2.966 10.591 40.209
4 1.385 4.946 57.677 1.385 4.946 57.677 2.808 10.027 50.236
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Table 2  Factor Analysis and Total Variance Explained (cont.)
Initial Eigenvalues Extraction Sum of Squared Rotation Sum of Squared
Loading Loading
Total % of Cumulative Total % of Cumulative Total % of Cumulative
Variance % Variance % Variance %

5 1.280 4.571 62.248 1.280 4.571 62.248 2.486 8.878 59.114
6 1.045 3.732 65.980 1.045 3.732 65.980 1.923 6.866 65.980
7 0.885 3.161 69.141

8 0.777 2.774 71.915

9 0.758 2.706 74.621

10 0.710 2.535 77.156

11 0.637 2.274 79.430

12 0.592 2.116 81.546

13 0.563 2.011 83.558

14 0.510 1.821 85.378

15 0.484 1.730 87.109

16 0.455 1.626 88.735

17 0.411 1.467 90.201

18 0.365 1.305 91.506

19 0.345 1.232 92.738

20 0.331 1.181 93.919

21 0.311 1.109 95.028

22 0.257 0.919 95.948

23 0.230 0.822 96.770

24 0.214 0.763 97.533

25 0.195 0.695 98.228

26 0.183 0.655 98.883

27 0.166 0.593 99.477

28 0.147 0.523 100.000

Extraction Method: Principal Component Analysis
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Table 3  Rotation Component Matrix
Component
Factor
1 2 3 4 5 6
X6.4 0.784
X6.1 0.775
X6.5 0.757
X6.3 0.708 0.343
X7.1 0.663 0.339
X7.5 0.590 0.458
X7.4 0.540 0.340
X7.2 0.812
X7.3 0.740 0.308
X5.4 0.337 0.522 0.498
X2.1 0.475 0.499 0.406
X2.2 0.314 0.472 0.302 0.363
X5.1 0.361 0.313 0.643
X5.2 0.337 0.620 0.321
X6.2 0.488 0.586
X5.3 0.480 0.377 0.502
X3.2 0.721 0.355
X3.1 0.651
X3.3 0.558 0.508
X1.4 0.324 0.467 0.556
X1.5 0.490 0.309 0.508
X4.3 0.822
X4.2 0.676
X1.6 0.349 0.568
X4.1 0.330 0.544
X1.2 0.793
X1.1 0.599
X1.3 0.459 0.398 0.517

Extraction Method: Principal Component Analysis
Rotation Method: Varimax with Kaiser Normalization
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Table 4  Linear regression analysis summary by Analysis of variance (ANOVA) ANOVA?®
Model df SS MS F Sig.
Regression 6 45.998 7.666 20.816 0.000°
Residual 399 146.947 0.368
Total 405 192.946

Dependent Variable: Deciding to buy fashion clothing on social network facebook and Instagram

Predictors: (Constant), product, distribution channels and product quality, promotion and brand reputation, people and revealing the identity of the

seller, presentation, product ordering and payment convenience, communication with sellers and product price suitability

* p-value < 0.05
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NANIINARALUAIN Table 5 NIzAUBLERIALY
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0.05 uu Unngifiednsias 1 Jadn Aldannsdiened
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usaunIy adIlufAY

Table 5 Coefficients of Multiple regression analysis results Coefficients®
Model Factors B S.E Beta t-test Sig.
(Constant) 1.658 0.318 5216 0.000*
product factor 0.337 0.067 0.270 5.033 0.000*
distribution channels and product quality factors -0.039 0.081 -0.030 -0.489 0.625
1 promotion and brand reputation factors 0.091 0.043 -0.105 2125 0.034*
people and revealing the identity of the seller factors -0.092 0.065 -0.104 -1.414 0.158
presentation, product ordering and payment convenience factors 0.373 0.083 0.317 4518 0.000*
communication with sellers and product price suitability factors 0.038 0.075 0.037 0.510 0.611

a Dependent Variable: Deciding to buy fashion clothing on facebook and Instagram

* p-value < 0.05
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Abstract

The objectives of this research were to study the effect of tool geometries ; a cylindrical tool pin, a triangular tool
pin, and a square tool pin on mechanical properties and metallurgical structures of AA 5083 aluminum alloy using
submerged friction stir welding. The parameters of this research were the rotation speed of 1000, 1400 and 2000
rom and the welding speed of 80, 112 and 160 mm/min, respectively. The results showed that the cylindrical tool
pin at the rotation speed of 2000 rpm and welding speed of 112 mm/min provided the highest tensile strength at
101.23 MPa, and joint efficiency at 37.08 percent. While the rotation speed of 1400 rpm and the welding speed of 160
mm/min from the square tool pin had the average minimum tensile strength at 76.54 MPa. At the stirring zone, the
average hardness was 44 HVO_1 from the cylindrical tool pin. The microstructures, formed as Mgzsi and Ale(Mn, Fe)

compounds, were subjected to mechanical and thermal forces, resulting in smaller particles and phase shaping to
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mechanical properties of submerged friction of AA 5083 aluminum alloy

AI3Fe compounds and Al(Fe)Si phases. In addition, for welding area of a cylindrical tool pin, small cracks in the bottom

of the weld were found. Likewise, in triangular and square tool pins, large cracks were found below the weld. It was

also shown that gaps were in in the triangular tool pin in the retreating heat-affected zone while non-stick lines were

found in the square tool pin in the middle of the weld.

Keywords: Submerged friction stir welding, AA 5083 aluminum alloy, Tool geometry, Microstructure, Mechanical

properties.
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Figure 1 Characteristics of different welding tool pin.
(a) Cylinder, (b) Triangle and (c) Square
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E8M standard ASTM (International. November, 2019b)
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Bendina specimen

Figure 4 Three point bending test on specimen
following ASTM E290-14 standard (ASTM International.
November, 2019a)
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Figure 6 Characteristics of welding from top view surface

using a cylindrical tool pin at rotation speed 2000 rpm and
welding speed: (a) 80, (b) 112 and (c) 160 mm/min
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Figure 7 Characteristics of welding from top view surface Figure 8 Characteristics of welding from top view surface
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welding speed: (a) 80, (b) 112 and (c) 160 mm/min speed: (a) 80, (b) 112 and (c) 160 mm/min
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Table 4

J Sci Technol MSU

Average tensile strength of specimen under various weld conditions

Rotation Speed (rpm)

Tool geometry Welding Speed (mm/min)

1000 1400 2000

80 86.78 93.00 97.71
Cylinder 112 83.07 93.71 101.23
160 87.02 92.60 95.99

80 80.27 88.33 92.69

Triangle 112 81.00 87.41 91.06
160 84.51 92.35 91.28

80 89.58 82.98 84.64

Square 112 81.61 83.60 79.87
160 79.33 76.54 80.10

* Note: Base tensile strength of AA 5083 aluminum alloy is 273 MPa
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(Anand & Sridhar, 2020) Usz3nUNWIBsTAANFINSoN
laniawiznmaiingannwiaswuunislinasuazaisdn
(Lack of Penetration) &4WaLAAINUAIUNIBILTIA
AARIEINTEEINTY (Meengam & Sillapasa, 2020)
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Table 5

sou1di0u qwunwiaaLﬂﬁﬁ&uvszaWNWin%'uLLiavlﬁ oy
g’mmﬁsmwaa%mmﬁau faNalitAamTuanFnua
\§u3UUDUNNIT (Babu et al., 2019) 910 Table 5 Az
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Bending results of submerged friction stir welded of AA 5083 aluminum alloy

Tool geometry Welding Speed (mm/min)

Face bending

Root bending Location of broken

80 Accept Accept No broken
Cylinder 112 Accept Accept No broken

160 Accept Accept No broken

80 Accept Reject Crack in SZ, TMAZ
Triangle 112 Accept Reject Crack in SZ

160 Accept Reject Crack in SZ

80 Accept Reject Crack in SZ
Square 112 Reject Reject Crack in SZ

160 Reject Reject Crack in SZ
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Figure 11 Microstructures of welding using the cylinder tool pin with the rotation speed at 2000 rpm

and welding speed at 112 mm/min
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Figure 13 Microstructure welding using square tool pin with the rotation speed at

2000 rpm and welding speed at 112 mm/min
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mu‘i%’ﬂﬁlﬂumimaumiaam\‘hmjaammﬁmﬁﬁaummzuumﬁvaWiT\hLm:ﬁﬁauwﬁwmuaamﬁmﬁmﬂsl,éfmmg'm
ASHRAE 93-77 ’Lumsﬁnm"L@%ﬁ’nﬁumsaaﬂmemm%wmm:m HANNTOU TN TARLRINAASLUL Multicrystalline
§i%a Trinasolar 34 TSM—345PE15H fivneaurianasueia 3/8” fiinauen 1,185 mm $1uIm 6 Y dasIuiy
ﬁas”swmmﬁumuﬂuﬁnma 7/8” A%ANWNY 799 mm $1WIn 3 io WaMSANEIWLGN ﬂiwaw’ﬁmwv‘ﬁamw%’au
m) °11ammwmgmwmauﬂvl,mﬂmmmmmLsnaauma’mmﬂmammmmmlumimﬂauwmmu (F(TQ)) azm
Jouaz 19.85 LLawWﬂNW%Y]ﬁﬂJLﬁU (X:F U) m’mu 5.24 W/m*-°C mammsnL°uamﬂuaumiamamummulﬂjmmﬂ
ammmmiauwmam‘lﬂmﬂiwuuwamvlwmu,a i faunisuuasanfingiiu fe M =-5.24X + 19.85

o [

Mmae:  sruuniaihuazsihiounasnuussaniiad, 110331% ASHRAE 93-77

Abstract

The purpose of this research was to find a simple equation for predicting the hot water temperature produced from
solar photovoltaic-thermal hybrid system. A multicrystalline solar cell of Trinasolar model TSM—345PE15H was used
in combination with a water cooling system installed under the solar panel. The cooling system consisted of 6 copper
pipes, 3/8” diameter with a length of 1,815 mm. It is connected with 2 manifolds, 7/8” diameter with a length of 799
mm. It was found that, thermal efficiency (1) of the cooling system and the absorber coefficient (FR(’L'OL)e) was 19.85%
and the heat loss coefficient (X: FRUL) was equal to 5.24 W/m*°C. The result can be written as a simple equation for

predicting the hot water temperature produced from a solar photovoltaic-thermal system: 1 = -5.24X + 19.85

Keywords: Solar Photovoltaic-thermal Hybrid System, ASHRAE Standard 93-77.
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Figure 7 Examples of installed tools
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Table 1 Solar cell efficiency (%) when with and without

the water cooling system

PV PVT
Total solar radiation (kW) 645.63 633.77
Electricity (kWh) 10.64 11.37
Solar cell efficiency (%) 11.54 12.55
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A simple equation for predicting the hot water temperature produced

from a Solar Photovoltaic-thermal hybrid system
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Table 2 Results of relationship between T]CO” with (Twin - TAmb)/IT when inlet hot water temperature constant at
40.0, 45.0, 50.0, and 55.0 °C
T Tt I 0, Nean Moo ™ Tamelr
39.2 41.1 37.4 812.1 1.92 321.0 19.8
39.2 411 37.3 810.1 1.92 321.0 19.8
39.2 41.1 37.3 811.1 1.92 321.0 19.8
39.2 411 37.4 810.1 1.92 321.0 19.8
39.2 41.1 37.4 808.1 1.92 321.0 19.9
46.1 48.1 38.9 825.5 1.96 327.7 19.8
46.1 48.1 38.8 825.2 1.96 327.7 19.9
46.1 48.1 38.9 824.8 1.96 327.7 19.9
46.1 48.1 38.9 825.8 1.96 327.7 19.8
46.1 48.1 39.2 826.8 1.96 327.7 19.8
51.3 53.2 39.9 837.4 1.98 331.1 19.8
51.2 53.2 39.9 838.2 1.98 331.1 19.7
51.2 53.2 40.0 838.0 1.98 331.1 19.8
51.2 53.2 39.8 838.2 1.98 331.1 19.7
51.2 53.2 39.9 838.0 1.98 331.1 19.8
54.8 56.9 35.4 856.4 2.02 337.7 19.7
55.0 57.0 35.4 856.0 2.02 337.7 19.7
55.0 57.0 35.4 856.0 2.02 337.7 19.7
55.0 57.0 35.4 856.7 2.02 337.7 19.7
55.0 57.0 35.4 856.4 2.02 337.7 19.7
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Figure 8 Results of relationship between 1’]00“ with (Twin - TAmb)/IT

Table 3

temperature (°C) (Sonsaree et al., 2018)

Average diary solar radiation (H, MJ/m*-day) and Maximum (TAm

bmax) and Minimum (TAmbmin) ambient

Month Day H Ju— Ambma
Jan 17 17.82 18.50 35.70
Feb 47 20.38 20.40 40.50
Mar 75 21.74 22.80 42.10
Apr 105 22.68 24.20 39.80
May 135 20.41 24.30 35.70
Jun 162 18.18 23.70 32.20
Jul 198 17.53 23.40 31.90
Aug 228 16.78 23.10 31.50
Sep 258 16.96 22.60 31.60
Oct 288 16.67 20.90 30.70
Nov 318 17.06 18.50 30.40
Dec 344 17.32 17.10 31.30
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Figure 9 Ambient temperature (TAmb) in
Phitsanulok province
Table 4  Thermal energy useful (Q) from heat sink under solar cell
Month Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec Total
Q (kwm) 32.86 32.40 35.66 33.30 28.48 23.36 23.30 23.01 25.14 26.38 29.20 32.48 245.56

Hot water temperature

Figure 10 Hot water temperature (°C) in each month

Heat transfer rnlnlk““)

Figure 11 Average thermal energy useful (ka)

in each month
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shore gantry crane) 2¥1@ 40 t (61) lasmadenzimosedovdTnludiafiuud (Finite element method, FEM)
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Abstract

This research aimed to study the effect of wind speed on the stability of a ship-to-shore gantry crane of 40 t analyzed
using the finite element method (FEM). The main structure of the crane was made of SM 490 grade hot rolled steel.
Analyses considered the crane’s in-service state, the case when the crane was momentary out-off-service with wind
load range of 16-35 m/s total of 7 working positions. With a constant axial force of 811,287 N (811.28 kN) and the
crane in out-off-service state with a wind load of 48 m/s the results of the finite element of both states showed that the
maximum stress that occurred in the boom pull set (Forestay) was 239.05 MPa. This is less than the yield strength
of the material and in the linear elastic range it is safe from failure due to over yield strength. The maximum reaction
force of the crane leg was 2,918.90 kN occurring in the left leg of the crane. Reaction force in the out-off-service
state did not cause structure lifting. The maximum displacement was 157.02 mm occurring at the boom end with the

maximum value being within the allowable values and the design conditions of the crane.

Keywords: Ship-to-shoe gantry crane, Stress, Displacement, Finite element, Wind speed
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It was also found that the force caused by wind impact does not affect the imbalance of the main structure of the crane and the strength of parts
of the crane.
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Table 1 External load of ship-to-shore gantry crane
Load
External load member Position
® (N) (N.m)

Trolley load PD6 29.70 291,357.00 -

Lifted load 53.00 519,930.00 -

Total load (Trolley load + Lifted load) 82.70 811,287.00 -

PD1-PD7

Lateral inertia force on movable parts X-direction 1.32 12,949.20 110,500.00

Lateral inertia force due to trolley acceleration 2.80 27,468.00 -
Table 2 Dead load of ship-to-shore gantry crane

Load
Dead load member Node
(t) (N)

Lander and other 24.46 239,952.60 Along left, Rear leg

Trolley rails 9.68 94,960.80 Along boom to girder

Apex pulleys 5.88 57,682.80 331

Boom end pulleys 1.22 11,968.20 282,380

Girder end pulleys 2.55 25,015.50 300,301,378,379

Machinery house equipment 93.99 922,041.90 Machinery house

Ballast 45.87 449,984.70 On lower sill beam
Table 3  Wind load of ship-to-shore gantry crane

Wind load
Working condition Load position
Wind velocity Wind pressure
(mls) (N/m?)

Inservice PD1-PD7 16

Stowed wind PD1-PD7 35 g =0613V?

Out-off-service - 48
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Table 4  Reaction of out-off-service
Sea side
Wind load Y-direction Wind load X-direction
Node Reaction, kN Node Reaction, kN
1 84.47 1 104.77
151 27.10 151 26.91
71 81.08 71 143.77
Land side
Wind load Y-direction Wind load X-direction
Node Reaction, kN Node Reaction, kN
72 197.55 72 136.95
168 2.64 168 2.35
142 225.97 142 204.07
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Abstract

Some Devonian radiolarian chert sequences have been previously reported from the Loei Fold Belt. However, the
various chert sequences exposed in Loei province have not yet been studied. The chert sequence exposed at a hill
located behind the Ban Wang Pha School was selected in this study. More than 30 chert samples were collected from
the rock section. Standard chemical methods were applied using 3-5 % hydrofluoric acid for radiolarian extraction.
The results indicated that these Devonian radiolarias can be classified into 9 genera and 17 species. These faunas
can be grouped into 2 assemblages. The first assemblage, Polyentactinia tenera assemblage, includes Polyentactinia
tenera, P. invenusta, Ceratoikiscum sp. cf. C. bujugum and Trilonche sp. cf. T. vachardi and others. This assemblage
indicates of Late Devonian (Frasnian-Famennian). The second assemblage is Belowea variabilis Assemblage
including Belowea variabilis, Trienosphaera sicarius, Archocyrtium sp. and Stigmosphaerostylus sp. cf. S. variospina

and others. This assemblage indicates Late Devonian (Famennian) to early Carboniferous.
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study locality (Thassanapak et al., 2017 ;
Udchachon et al., 2014)
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Systematic paleontology

Class Actinopoda

Subclass Radiolaria Miller (1858)

Superorder Polycystida Ehrenberg (1838), emend. Riedel (1967)

Family Entactiniidae Reidel (1967)

Genus Stigmospherostylus Rust (1892), emend. Foreman (1963)
(syn: Entactinia Foreman, 1963)

Type species: Stigmospherostylus herculea (Foreman, 1963)

Stigmospherostylus pusilla (Hinde, 1899)
(Figure 4: 16) and Figure 5: 2-3)

1899 Staurosphaera pusilla Hind-Hind, p.46, pl.8, Figure 12

1963 Entactinia? Additive Foreman-Foreman, p 273, pl.1, Figure 10 ;
pl.3, Figure 9

1997 Stigmospherostylus pusilla (Hinde)-Aitchison and Stratford, p.381
2003 Stigmospherostylus pusilla (Hinde)-Wang, pl.2, figs.11-16

2005 Stigmospherostylus pusilla (Hinde)-Wonganan, pl.2, Figure 13
2017 Stigmospherostylus pusilla (Hinde)-Thassanapak, p.36, Figure 10
; p.37, figs.5-7 ; p.38, figs.5¢c, 7-8
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Stigmospherostylus sp. cf. S. variospina (Won, 1983)
(Figure 4: 17 and figure 5: 1)

cf. 1983 Palaeoxyphostylus variospina Won-Won, pp.156-157, pl.8,
figs.1-4, 6-22

cf. 1986 Entactinia variospina (Won)-Gourmelon, pp. 183-184, pl.4,
Figure 1

cf. 1987 Entactinia variospina (Won)-Gourmelon, p.49, pl.3, figs.7-11
cf. 1990 Entactinia variospina (Won)-Braun, p.109, pl.7, figs. 4, 6
cf. 1990 Palaeoxyphostylus variospina Won-Won, pp.137-138, pl.2,
Figure 10

cf. 1993 Entactinia variospina (Won)-Sashida et al., figs.4, 1-14

cf. 1994 Entactinia variospina (Won)-Kiessling, pl.4, figs.23, 24

cf. 2003 Stigmosphaerostylus variospina (Won)-Wong et al., pl.4,
figs.1-7

cf. 2005 Stigmosphaerostylus variospina (Won)-Wonganan and
Caridoit, figs.3-3, 3-4

cf. 2007 (Figure 5: 1) (Won)-Saesaengseerung et al., figs.8: 7, 17
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Figure 3 Field photographs of the Ban Wang Pah chert section including (A) close-up of the Ban Wang Pha chert sequence
(pen is about 14 cm long). (B), (C) at lower part of chert sequence (SB01 to S1(2)07). (D), (E), (F) at middle part of chert
sequence (S401 to S705), (G), (H) at Upper part of chert sequence (S801 to S902).
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Genus Trilonche Hinde (1899), emend. Foreman (1963), Aitchison and
Stratford (1997)

(syn: Entactinosphaera Foreman 1963)

Type species: Trilonche hindea (Hinde, 1899)

Trilonche echinata (Hinde, 1899) ; emend. Aitchison and Stratford,
1997
(Figure 5: 6, 15)

1899 Heliosoma echinatum Hinde-Hinde, p.50, pl.9, figs.1-2

1963 Entactinosphaera echinata ? (Hinde)-Foreman, p.279, pl.3,
Figure 10 ; pl.4, figs.12a-b

1975 Entactinosphaera echinata (Hinde)-Nazarov, p.60-61, pl.3, figs.1-
3; pl.4, figs.6-8

1983 Entactinosphaera echinata (Hinde)-Nazarov and Ormiston, pl.1,
figs.6-7

1993 Entactinosphaera echinata (Hinde)-Aitchison, pl.5, figs.6, 11, 14
; pl.7, Figure 3

1997 Entactinosphaera echinata (Hinde)-Wang, pl.3, figs.4-10 ; pl.4,
figs.4, 7

1999 Trilonche ? echinata (Hinde)-Braun and Budil, Figure 4A

2003 Trilonche echinate (Hinde)-Wang et al., pl.1, Figure 16

2005 Trilonche echinate (Hinde)-Wonganan and Caridroit, pl.2, figs.17,
18

2017 Trilonche echinate (Hinde)-Thassanapak et al., figs.5b: 10-12 ;
figs.5d: 3-4
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Trilonche elegans Hinde (1889)
(Figure 4: 2 and figure 5: 5, 7-8)

1889 Trilonche elegans Hinde-Hinde, p.48, pl.8, Figure 22

1997 Trilonche elegans Hinde-Aitchison and Stratford, figs.2-7, figs.3-6
1999 Trilonche elegans Hinde-Aitchison, pl.1, figs. C, D, F, P ; pl.4,
figs. E, | ; pl.6, figs. B, R

2003 Trilonche elegans Hinde-Wang, pl.1, Figure 22, 23

2005 Trilonche elegans Hinde-Wonganan and Caridroit, pl.2, Figure 3
2015 Trilonche elegans Hinde-Udchachon et al., figs.7, 6-7

2017 Trilonche elegans Hinde-Thassanapak et al., p.36 ; Figure 5a, 14
; p.37, figs.5b, 13-14 ; p.39, figs.5d, 5-6
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Trilonche hindea (Hinde, 1899)
(Figure 4: 20-21, 24 and figure 5: 9)

1899 stylosphaera vetusta Hinde-Hinde, p.46, pl.8, Figure 10

1975 Entactinosphaera vetusta (Hinde)-Nazarov, p.64-65, pl.5, figs.8-
10 ; pl.6, figs.9-11

1991 Entactinosphaera vetusta (Hinde)-Li and Wang, pl.1, figs.15, 16 ;
pl.2, figs.9-11

1997 Trilonche hindea (Hinde)-Aitchison and Stratford, p.374, figs.2-9,
2

1999 Trilonche hindea (Hinde)-Aitchison et al., pl.2, figs.J, R ; pl.3,
Figure E ; pl.5, figs.F, H ; pl.6, figs.K, O, Q

2005 Trilonche hindea (Hinde)-Wonganan and Caridroit, pl.3, figs.10,
11, 17, 18, 21, 22, 25

2012 Trilonche hindea (Hinde)-Thassanapak et al., figs.7 ; 22-25
2017 Trilonche hindea (Hinde)-Thassanapak et al., figs.5a ; 15-16,
Figure 5b ; 15, figs.5d ; 7-8
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Trilonche palimbola (Foreman, 1963)
(Figure 4: 18, 19 and figure 5: 9)

1963 Entactinosphaera palimbola Foreman-Foreman, pl.2, figs.3a-d,
figs.7a-e

1987 Entactinosphaera palimbola Foreman-Gourmaelon, pl.4, figs.7-10
1993 Entactinosphaera palimbola Foreman-Sashida et al., figs.4-10
1998 Entactinosphaera palimbola Foreman-Sashida et al., figs.17, 18
2005 Trilonche palimbola (Foreman)-Wonganan and Caridroit, pl.3,
figs.3-5

2012 Trilonche palimbola (Foreman)-Thassanapak et al., figs.7 ; 20-21
2015 Trilonche palimbola (Foreman)-Udchachon et al., figs.7 ; 10, 11
2017 Trilonche palimbola (Foreman)-Thassanapak et al., p.36, Figure
5a, 17 ; p.37, figs.5b, 16, 17 ; p.39, figs.5d, 10,11
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Trilonche vetusta Hinde (1899), emend. Aitchison and Stratford
(1997)
(Figure 4: 27)
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1899 Trilonche vetusta Hinde-Hinde, p.48, pl.8, figs.18, 19

1997 Trilonche vetusta Hinde-Aitchison and Stratford, p.374, figs.2: 1,
2;figs.3: 1,2

1999 Trilonche vetusta Hinde-Aitchison et al., pl.2, figs. J, R ; pl.3, figs.
E ; pl.5, figs. F, H; pl.6, figs. K, O, Q

2003 Trilonche vetusta Hinde-Wang et al., pl.1, figs. 25-30

2005a Trilonche vetusta Hinde-Wonganan and Caridoit, Figure 3: 6
2005b Trilonche vetusta Hinde-Wonganan and Caridoit, pl.3, figs. 6-9,
19

2017 Trilonche vetusta Hinde-Thassanapak et al., figs.5a: 18, 19 ;
figs.5d: 14, 15
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Trilonche sp. cf. T. vachardi Wonganan and Caridroit, 2005
(Figure 5: 11)

cf. 1999 Entactinosphaera aff. E. vetusta (Hinde)-Yao and Kuwahara,
pl.1, Figure 19

cf. 2005 Trilonche vachardi (Hinde)-Wonganan and Caridroit n. sp.,
pl.2, figs. 9-12
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Trilonche sp.
(Figure 5: 13-14)
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Genus Triaenosphaera Deflandre (1973)

Type species: Triaenosphaera sicarius Deflandre (1973)
Triaenosphaera sicarius Deflandre (1973)

Figure 4: 8-10

1973 Triaenosphaera sicarius Deflandre-Deflandre, pl.2, figs. 3-4
1978 Triaenosphaera sicarius Deflandre-Holdsworth et al., p.781, figs.2
;a-c

1986 Triaenosphaera sicarius Deflandre-Gourmelon, pl.2, Figure 1
1987 Triaenosphaera sicarius Deflandre-Gourmelon, pl.6, figs. 1-4
1988 Triaenosphaera sicarius Deflandre-Schmidi-Effing, pl.3, Figure 5
1990 Triaenosphaera sicarius Deflandre-Braun, pl.11, figs. 8-9

1993 Triaenosphaera sicarius Deflandre-Braun and Schmidi-Effing,
pl.1, Figure 9

2001 Triaenosphaera sicarius Deflandre-Liu, pl.2, figs. 5-9

2004 Triaenosphaera sicarius Deflandre-Feng et al., pl.2, figs. 1-2
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Triaenosphaera sp.
(Figure 4: 11)
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Genus Tlecerina Furutani (1983)
Type species: Tlecerina horrida Furutani (1983)

Tlecerina sp.
(Figure 4: 12)
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Genus Belowea Won (1963)
Type species: Belowea variabilis (Ormiston & Lane, 1976)

Belowea variabilis (Ormiston and Lane, 1976)
(Figure 4: 3)

1976 Cromyostylus? variabilis Ormiston and Lane - Ormiston and
Lane, Taf. 4, figs. 7-11

1983 Belowea variabilis (Ormiston and Lane, 1976) - Won, Taf. 5, figs.
1-5, Taf. 13, figs. 3-5

1983 Belowea variabilis (Ormiston and Lane, 1976) - Won, Taf. 2, figs.
17-22, Taf. 13, Figure 8

1990 Belowea variabilis (Ormiston and Lane, 1976) - Won, pl. 6, figs.
5-13
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2001 Belowea variabilis (Ormiston and Lane, 1976) - Liu, pl. 1, figs.
1-3, pl. 2, Figure 15, pl. 3, Figure 1

2002 Belowea variabilis (Ormiston and Lane, 1976) - Li et al., pl. 1,
figs. 16-17
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Belowea sp. cf. B. variabilis (Ormiston and Lane, 1976)
(Figure 4: 4-6)

cf. 1976 Cromyostylus? variabilis Ormiston and Lane-Ormiston and
Lane, Taf. 4, figs. 7-11

cf. 1983 Belowea variabilis (Ormiston and Lane, 1976)-Won, Taf. 5,
figs. 1-5, Taf. 13, figs. 3-5

cf. 1983 Belowea variabilis (Ormiston and Lane, 1976)-Won, Taf. 2,
figs. 17-22, Taf. 13, Figure 8

cf. 1990 Belowea variabilis (Ormiston and Lane, 1976)-Won, pl. 6, figs.
5-13

cf. 2001 Belowea variabilis (Ormiston and Lane, 1976)-Liu, pl. 1, figs.
1-3, pl. 2, Figure 15, pl. 3, Figure 1

cf. 2002 Belowea variabilis (Ormiston and Lane, 1976)-Liu et al., pl. 1,
figs. 16-17
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Belowea sp.
(Figure 4: 7)
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Family Polyentactiniidae Nazarov (1975)

Genus Polyentactinia Foreman (1963)

Type species: Polyentactinia invenusta Aitchison (1993)
Polyentactinia invenusta Aitchison (1993)

(Figure 5: 19)

1993 Polyentactinia invenusta Aitchison-Aitchison, pl.6, Figure 9 ; pl.
7, Figure 19

2017 Polyentactinia invenusta Aitchison-Thassanapak et al., figs.5a,
26-28 ; Figure 5b, 3
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Polyentactinia tenera Aitchison (1993)
(Figure 5: 20-24)

1993 Polyentactinia tenera Aitchison-Aitchison, pl. 7, figs. 2, 14, 18
2017 Polyentactinia tenera Aitchison-Thassanapak et al., Figure 5a, 25
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Polyentactinia sp. cf. P. leptosphaera Foreman (1963)
(Figure 4: 13-14)

cf. 1963 Polyentactinia leptosphaera Foreman-Foreman, pl.1, Figure 6
cf. 2009 Costaentactinia? leptosphaera (Foreman)-Seo and Won, pl.1,
figs. 13-20

cf. 2015 Polyentactinia leptosphaera (Foreman)-Khattamart et al.,
figs.4 ; 4-5
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Polyentactinia sp.
(Figure 4: 15)
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Family Palaeoscenidiidae Riedel (1967) ; emend. Holdsworth (1977),
Furutani (1983), Goodbody (1986)

Genus Palaeoscenidium Deflandre (1953), emend. Goodbody (1986)
Type species: Palaeoscenidium cladophorum Deflandre (1953)

Palaeoscenidium sp.
(Figure 5: 18)
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Family Ceratoikiscidae Holdaworth (1969)

syn. Holoeciscidae Cheng (1986)

Genus Ceratoikiscum Deflande (1953)

Type species: Ceratoikiscum bujugum Foreman (1963)

Ceratoikiscum sp. cf. C. bujugum Foreman (1963)
Figure 5: 16-17

cf. 1963 Ceratoikiscum bujugum Foreman-Foreman p. 288-290, PI. 8,
Figure 4, PI. 9, Figure 9

cf. 1993 Ceratoikiscum bujugum Foreman-Aitchison, PI. 4, Figure 13,
14
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Foreman #afianwmspailasiasnivasnmuamalng
“?'1"i‘immmﬁé’nﬂm:mﬁauﬁmﬁﬁuﬁmﬂugﬂmwm'&iw
3 6 M NANLILIBNL (six long extra-triangluar
rod spine) uAsagefiana lauansdnBmcyoI Uiy
Auins 3 it
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Basin N19ANAAZIWANVBIUITLNABDRLATIAY WAz AU
nnawnilaresdszinaanizoning anpdluion

aawlay (Famennian)

Order Nessellaria Ehrenberg (1875)

Family Archocyrthdae Kozur and Moster (1981) emend. Cheng (1986)
Genus Archocyrtium Deflande (1972)

Type species: Archocyrtium riedeli Deflande (1972)

Archocyrtium sp.
Figure 4: 1
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Figure 4 Scanning electron micrographs of radiolarians from the Ban Wang Pha chert section (SB01-S1(2)07)

(all scale bars = 100 ym).1,2= Archocyrtium sp. (1= SB04, 2= SB06). 3= Belowea variabilis (SB07). 4, 5, 6= Belowea sp.
cf. B. variabilis (4, 5= SB01, 6= SB04). 7= Belowea sp. (SB06). 8, 9, 10= Triaenosphaera sicarius (S1(2)07). 11=
Triaenosphaera sp. (SB07). 12= Tlecerina sp. (SB05). 13, 14= Polyentactinia sp. cf. P. leptosphaera (SB05). 15 =

Polyentactinia sp. (SB02). 16= Stigmosphaerostylus pusillus (SB04). 17= Stigmosphaerostylus sp. cf. S. variospina (SB02).

18, 19= Trilonche palimbola (18= S1(2)04, 19= SB01). 20, 21= T. hindea (20= SB01, 21= SB03). 22= T. echinata (SB05).

23= T. palimbola (SB04). 24= T. hindea (SB03). 25, 26= T. elegans (25= S1(2)07, 26= SB02). 27= T. vetusta (SB01).
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Figure 5 Scanning electron micrographs of radiolarians from the Ban Wang Pha chert section (S401-S902)
(all scale bars = 100 ym). 1= Stigmosphaerostylus sp. cf. S. variospina (SB09). 2, 3= S. pusillus (2= S401, 3= S901).
4, 5= Stigmosphaerostylus sp. (4= S902, 5= S901). 6= Trilonche echinate (S401). 7, 8= T. elegans (S901). 9=
T. hindea (S901). 10= T. palimbola (S901). 11= Trilonche sp. cf. T. vachardi (S901). 12= T. echinate (S401). 13,
14= Trilonche sp. (13= S502, 14= S602). 15= T. echinate (S901). 16, 17= Ceratoikiscum sp. cf. C. bujugum
(16= S902, 17= S901). 18= Paleoscenidium sp. (S901). 19= Polyentactinia invenusta (S503). 20-24= P. tenera
(20= S901, 21= S902, 22-24= S901). 25= Polyentactinia sp. (S902)

anlsguan1sdnen
Namiﬁnmmnﬁﬂ@‘hmsﬁnma I8N
W FaTuAmdsnus HIENANIAIATILUNAINARN TN
Smulévivua 9 ana 17 wia laun Archocyrtium sp.,
Belowea variabilis (Ormiston and Lane), Beloweasp., Belowea
sp. cf. B. variabilis (Ormiston and Lane), Ceratoikiscum sp. cf.
C. bujugum Foreman, Paleoscenidium sp., Polyentactinia
invenusta Aitchison, P. tenera Aitchison, Polyentactinia

sp., Polyentactinia sp. cf. P. leptosphaera Foreman,

Stigmosphaerostylus pusillus (Hinde), S. variospina
(Won), Stigmosphaerostylus sp., Trienosphaera
sicarius Deflandre, Trienosphaera sp., Trilonche
echinate (Hinde), T. elegans Hinde, T. hindea (Hinde),
T. palimbola (Foreman), T. vetusta Hinde,
Trilonche sp. cf. T. vachardi Wonganan and Caridroit,
Trilonche sp., Tlecerina sp. Wa< Entactiniidae gen. et sp.

indet. lagiTuaziduaaah
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1. wihdaduRndsausnmnaisan wazoan
1 WUTNENLTIWLSAlaaSauafia Polyentactinia
tenera Aitchison, P. invenusta Aitchison, Polyentactinia
sp., Ceratoikiscum sp. cf. C. bujugum, Trilonche echinate
(Hinde), T. elegans Hinde, T. hindea (Hinde), T. palimbola
(Foreman), T. vetusta Hinde, Trilonche sp. cf. T. vachardi
Wonganan and Caridroit, Trilonche sp, Stigmosphaerostylus
pusillus (Hinde), Stigmosphaerostylus sp. cf. S. variospina
(Won), Stigmosphaerostylus sp, Wae Entactiniidae gen.
et sp. indet “?‘iﬁavlajmmsm:qvlﬁ Tasfivsndadufinigia

o
a =

VILITWNRLDN LLE‘KEJB@L“ll']%ﬁ‘]j’mﬁﬂ@i']UiTV\TﬁaIa NI

1.1 Polyentactinia tenera Aitchison
a a = . a A
fnpnuangdlifisuaeudany (Frasnian) LS mwanafin
Gogo U3LIMLLEY Canning Basin NN9@WASIUANDS
UszinFoaaiasias (Aitchison, 1993)

1.2 Polyentactinia invenusta. Aitchison
fnsnuang@lifisuaaudans (Frasnian) L3 umanafin
Gogo U3ILIMHLEY Canning Basin NIAUBASTUANVD
UrzinAoaslaIlag (Aitchison, 1993) LATUWIT AL
aalasiasusnmrauunusduladuluimiaay aa
azTnaanidaanitavaslssneang (Thassanapak et al.,
2017)

Sirakan Janya, Hathaithip Thassanapak, Mongkol Udchachon

J Sci Technol MSU

1.3 Ceratoikiscum sp. cf. C. bujugum Foreman
A a A . a
mmmumq@hummauﬂmﬂ (Frasnian) UILI4A40
ABUINIHANIARAY Gogo UILIMLLEY Canning Basin 1114
AUAZIBANVDILTZINFADOFLAILRY (Aitchison, 1993)

1.4 Trilonche sp. cf. T. vachardi Wonganan
and Caridroit ieMua 8@l ufiuuaaulany (Frasnain-
Famenian) UStiasdtnaidosan dandaidoslnd ane
witareilsznalng

AIRURINAATUAKLTIALSII NN Lazeaa
1% §NIDIEYBYIINAINGNAILTINLIE laaTuu
lil v A a a . .
finuld Gag@laflouaeauilais (Frasnain-Famenian)
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fusIWLSAlaaSuusiia Belowea variabilis (Ormiston
and Lane), Belowea sp., Belowea sp. cf. B. variabilis
(Ormiston and Lane), Trienosphaera sicarius Deflandre,
Trienosphaera sp., Polyentactinia sp. cf. P. leptosphaera
Foreman, Stigmosphaerostylus sp. cf. S. variospina (Won),
S. pusillus (Hinde), Trilonche palimbola (Forman),
T. hindea (Hinde), T. elegans Hinde, T. vetusta Hinde,
T. echinate (Hinde), Trilonche sp., Archocyrtium sp.,
Paleoscenidium sp., Tlecerina sp. WWa< Entactiniidae gen.
et sp. indet ﬁﬂ'&vlajmmim:qvlﬁ
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Figure 6 Late Devonian to early Carboniferous radiolarian assemblages.



Vol 40. No 3, May-June 2021

Late Devonian to early Carboniferous radiolarian faunas from the Ban

Wang Pha chert section in Pak Chom district, Loei province, ...

lasnindaruwAnidsausinandauidaonn
2 _ o & _a a A & & _ o ¢ A
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(index fossil) §¢ny laln

2.1 Belowea variabilis (Ormiston
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f151IMITUIETITUIN (Li et al., 2002 ; Liu, 2010)
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Environmental quality monitoring in a project on refuse derived fuel (RDF): A case study
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Abstract

The environmental quality monitoring from the project concerning refuse derived fuel (RDF) was divided into two
issues ; solid waste management and wastewater treatmentment. The data for solid waste separation were collected
from 22 communities. All wastewater samples from an oxidation pond wastewater treament system were collected
by using grab water technique during January 2020-September 2020. Seven water quality indicators were analyses ;
temperature, pH, conductivity, total dissolved solid (TDS), dissolved oxygen (DO), biochemical oxygen demand (BOD)
and chemical oxygen demand (COD). The results revealed that the highest percent of general waste was 61%, while
the percentages of organic waste, recycle waste and hazardous waste were 24%, 14% and 1% respectively. The
result of wastewater treatment investigation indicated that the efficiency of the oxidation pond treatment system could
not reduced organic substances as shown by both BOD and COD being higher than effluent standard within wet and

dry seasons.
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Environmental quality monitoring in a project on refuse derived fuel (RDF):

A case study of Kaeng Hang Maeo subdistrict administrative...
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Figure 1 The map of study area at Kaeng Hang Maeo subdistrict administrative organization

(22 communities) and the layout of RDF project
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Underground water sampling site

Effluent

Oxidation Pond | l

Influent

M

Figure 2 The sampling site of wastewater treatment system (W1: Influent, W2: Effuent, W3

and W4: Underground water sampling site)
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Table1  The methodology of water quality anlysis
Parameter Technique References
Temperature Digital thermometer
pH Waterproof Tester Model: 7200

Conductivity and
Total Dissolved Solid (TDS)

Multi-parameter
Consort Model: C3030

Dissolved oxygen

Azide modification of the winkler method

BOD

Incubation 5 day and azide modification of the winkler method

COD

**

Close reflux with titrimetrix

‘Daungsavat and Somsiri (n.d.) ; Tungkananuruk and Tungkananuruk (2007)

61% 24% 14% 1%

M General = Organic i Recycle [ Hazardous

Figure 3 Percent of solid waste category at Kaeng Hang

Maeo subdistrict administrative organization

%

100 -

80 +

40 -

20 +

A B Cc

M General [ Organic i Recycle [l Hazardous

Maeo subdistrict (A), Kaeng Hang Maeo district (B) and

Chanthaburi province (C)

Figure 4 Percent of solid waste category at Kaeng Hang
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The cost comparison between various wastewater treatment system

Cost

Wastewater treatment system

Construction Land Operation  Mainatenance Electricity Sludge diposal
Activated sludge High Low High High High Middle
Oxidation ditch High Low High High High Middle
Trickling filter High Low Middle Middle Middle Middle
Rotating Biological Contactor Middle Low Middle High High High
Aerated lagoon Middle High High High High Middle
Oxidation pond Low High Low Low Low Low
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Table4  The comparison of efficiency of wastewater treatment system for reduce organic substances in domestic
wastewater
Percent of efficiency treatment
Wastewater treatment system References
BOD COD
Sequential Batch Reactor (SBR) 95.27-97.12 93.52-96.41 1
Compact extended aeration 39.6-70.4 59.6-77.3
Conventional activated sludge 80.3-87.8 84.9-92.0 2
Biodisc 84.3 83.5
Wetland 60.0-86.2 60.4-84.9 3
Oxidation pond 69 50 4
'(Wakode & Sayyad, 2014), ¥(Colmenarejo et al., 2006), *(Sudarsan et al., 2015), *(Sukumaran et al., 2015)
Table 5 The result of water quality analysis in the wastewater treatment system (wet season)
Station
Parameters
W1 W2 W3 w4
Temperature (°C) 31 33 28 28
pH 6.2 6.9 6.1 5.9
Conductivity (us/cm) 25.7 35.6 20.8 29.9
Total Dissolved Solid: TDS (mg/L) 85.5 77.5 65.4 49.2
Dissolved oxygen (mg/L) 4.5 15 7.8 4.2
BOD (mg/L) 144.7 267.2 85.3 112.3
COD (mg/L) 501.3 938.7 288.0 215.3
Table 6 The result of water quality analysis in the wastewater treatment system (dry season)
Station
Parameters
W1 W2 W3 w4
Temperature (°C) 28 27 25 25
pH 6.7 6.4 5.5 6.0
Conductivity (us/cm) 370.1 797.9 369.8 233.4
Total Dissolved Solid: TDS (mg/L) 206.0 446.5 277.2 139.7
Dissolved oxygen (mg/L) 1.4 0.9 2.0 1.8
BOD (mg/L) 205.9 2245 49.8 62.3
COD (mg/L) 720.4 857.1 160.1 98.4
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Table 7  The efficiency of the wastewater treatment system
BOD (mg/L) COD (mg/L)

Wet Dry Wet Dry
Influent 144.7 205.9 501.3 720.4
Effluent 267.2 224.5 938.7 857.1
Efficiency (%) - - - -
The standard of effluent control from municipal wastewate treatment <20
system’
The effluent standard from industry and industrial estate <120
The permission of secondary treatment plant in the urban wastewater 25 125
treatment (U.S. EPA)
Effluent standards from Environmental Quality Act 1974 50 100
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Abstract

This study aims at classifying high resolution satellite images by using object-based image analysis by comparing 2
sampling methods, namely (1) point sample-based directly derived from visual interpretation and (2) segmented image
objects sampling utilizing Nearest Neighbor classifier (NN). There were 46 vector point samples used for analytical
scenario 1, and 36 sample image objects were used for process 2. These selected samples represented of 5 land
cover classes, i.e. (1) Roofs, (2) Trees, (3) Waterbodies, (4) Paddy field, and (5) Crops, respectively. For the second
scenario, the sample image objects were directly selected from segmented image objects by visual interpretation at
the same location from the sample points selected from the first scenario. Moreover, the threshold conditions were
the same data set applied to the first scenario. The results indicated that the overall accuracy from the scenario 1
showed 85.71 with a Kappa statistic (Khat) of 0.82. The highest Users’ accuracy was the Trees class (94%), and
the lowest accuracy was Waterbodies, which showed 74% of users’ accuracy. For the second scenario, the overall
accuracy found was 79.19% with Khat 0.73, respectively. The highest users’ accuracy was Trees (87%), and the lowest

of producers’ accuracy was Paddy field (65%).

Keywords: Nearest neighbor, sample-based, object-based image analysis, remote sensing
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Figure 1 The selected village located in Na Dun cultural
settlement, Maha Sarakham Province
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Table 1

Table 1 Samples data derived from visual interpretation (S1) and image objects segmentation (S2)
Class Class_id Sample point number (S1) Image object sample
number (S2)

Roofs 1 17 7
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Table 2  Threshold condition for image classification

Features types

Feature names

Spectral

Mean bands: Mean Blue, Mean Green, Mean Red, Mean NIR

Standard Deviation

Sdev.Red, Sdev. Green, Sdev blue, and Sdev. NIR

Pixel-based

Band ratios: Ratio Blue, Ratio Green, Ratio Red, and Ratio NIR
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Table 3  Area of classified image objects from scenario 1 (S1)

Class name Area (sq.m.) Classified Image objects
Roofs 35,341.92 187
Trees 50,905.80 174
Water bodies 3,583.08 7
Paddy field 64,346.04 96
Crops 61,555.68 133

Total 215,732.52 597
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Table 4  Classification result from image objects sample-based (scenario 2: S2)
Class name Area (sq.m.) Classified Image objects
Roofs 31,793.76 160
Trees 51,765.12 171
Water bodies 1,945.80 6
Paddy field 55,955.88 92
Crops 73,614.96 172
Total 215,075.52 601
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Figure 4 Classification result from image
objects sample-based (scenario 2)

Table 5
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Random Sampling Iﬂﬂvléﬁ@'%umqﬂmuquﬁwaaaﬁmm
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T EMTUNTUIRMTIIUUNT 1 (S1) %awua’wmmgﬂ
FRIRAINTIUUNHANTIWUN s TINToRE 85.71 U
@1 Kappa statistic = 0.82 FMSUNTELIUMTIUUNT 2
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ﬁﬁmwgﬂﬁaﬂ@ﬂ‘nu = 79.19% Wae Kappa statistic =
0.73 MNMAY HANIATIVRALANNDNGBILALTINYDS
9 2 NFEUIRNIURAIES Table 5

Accuracy assessment process for each Land cover class from scenario 1 (S1) and 2 (S2)

Classes Users’ accuracy (UA) Producer’s accuracy (PA)
S1 S2 S1 S2
Roofs 77% 74% 88% 77%
Trees 94% 87% 89% 83%
Water bodies 89% 81% 74% 85%
Paddy field 85% 83% 79% 65%
Crops 81% 69% 88% 73%
Overall accuracy S1:85.71 % S2: 79.19%
K S$1: 0.82 S$2: 0.73

hat
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