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Krittiya Thisakorn, Orathai Sarakul

Abstract

Mucuna pruriens var. utilis (Wall. ex Wight) Baker ex Burck has been used as a traditional medicine for a long time
to treat several diseases such as malaria, cancer, diabetes, Parkinson’s disease, anxiety disorder and to improve
sexual performance. This research investigated phytochemical constituents, anxiety and stress relieving properties, and
antidiabetic activities of seed extract from M. pruriens (MPSE) extracted with 95% ethanol. Analysis using GC-MS
revealed the presence of 48 chemical compounds with 9 main compounds including 5-Hydroxymethylfurfural,
Dodecanamide, N-(2-hydroxyethyl)-, 9,12-Octadecadienoic acid, (Z, Z2)-, n-Hexadecanoic acid, endo-Borneol, 9,12-
Octadecadienoic acid, ethyl ester, Hexadecanoic acid, ethyl ester, Octadecanoic acid and 9-Octadecenoic acid, and
another 39 trace compounds in the extract. Evaluation using light/dark task, hole board and force plate actimeter (FPA)
revealed that the number of entries into the chamber, number of rear in dark chamber, time spent in light chamber and
the number of entries to the hole board of the 400 mg/kg body weight, MPSE treated mice were significantly (p<0.05)
higher than those of the controls, whilst the latency to enter the light chamber was less than that of the controls.
In addition, the sleeping time of the MPSE treated mice was significantly (p<0.05) longer than that of the controls.
Furthermore, MPSE exhibited an inhibitory effect on Ol-glucosidase activity with IC50 of 0.38+0.70 mg/mL, which was
better than Acarbose (IC50 of 1.57+0.23 mg/mL). The results indicate that MPSE has anxiety and stress relieving
properties and also antidiabetic activities. The endo-Bomeol and Octadecanoic acid were responsible for anxiety
and stress relieving activity, and 9, 12-Octadecadienoic acid, (Z, Z)- and n-Hexadecanoic acid were responsible for
antidiabetic activity. The results obtained also confrmed the traditional used of M. pruriens for relieving anxiety

disorder and stress, and the treatment of diabetes mellitus.

Keywords: Mucuna pruriens, anxiety, stress, Ol-glucosidase
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et al., 1994) 17a lsannSAneL (Katzenschlager et al.,
2004 ; Molloy et al., 2006) Daxenbichler et al. (1971)
LLa:i:ﬁﬁuf AT UazAHE (2560) WL &7 L-DOPA
(3-(3,4-Dihydroxyphenyl)-L-alanine) .8z 5-HTP (5-Hydroxy
tryptophan) LtﬂumiﬁLﬂuaaﬁﬂs:nauwﬁﬂmawmgjﬂ
wazWUNNNluEIBLNER daumﬁuﬁwulumﬁwmﬂm
leun Glutathione, Lecithin, Gallic acid, beta-Sitosterol
waznIalududndu 1w Linolenic acid Waz Oleic acid
(i:‘ﬁﬁuf @3LaT wazamy, 2560) Norepinephrine,
2006 ; Shukla et al.,

2010), Alkaloids, Mucunine, Mucunadine, Nicotine,

Epinephrine (Molloy et al.,

Mucunadinine, Prurienidine, Vernolic acid PRYUAR

Tryptamine, Alkylamines, Steroids, Flavonoids,
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Coumarins, Cardenolides wazlare LT% NoIuad
A A [ a a & .

unniiBe §Fned uauaniia wazinan (Misra & Wagner,

2007) wanan# luwaadsdiansenvns wwu anslulaesa

Tus@n lodu infaus uasidwle (Shahaji, 2011)

ANy EBWAY fontmetamwnanssiie 15w
é‘ﬁuaggaamz (Kumar et al., 2010 ; Longhi et al., 2011
- Sonpetkar et al., 2012) shuiitasen @%3aTW (Sachan
et al, 2015) @1WLUIARIH (Majekodunmi, 2011) ¢t
MINLEL SuLLUANLZY (Bala, 2011) duAalagLAaIaa
aatinana aaludiu (Ratnawati, 2011) wazdnilavszuy
132811 (Sharma et al., 1978) 1IRNALUNIBANINLUAS
‘mﬂ%gztl ﬁqw'ﬁrﬁma%a‘éaiz (Rajeshwar et al., 2005 ;
Sonpetkar et al., 2012) ypefimnsaialafiaodian uas
FIRNALANIUIANAURNYBBULAEY fuszansawlu
MINUaYERIT (Kumar et al., 2010) wazEa 0L
am‘mmwmdmﬂ (Krishnamoorthy, 2011 ; Delay et al.,
2016) wananit HILATRIRNALNAANANE fnaluns
USuszauaaslaunlwneane LLE]AWZJ?J?&I'IRLLLEIWQRLI]']W
?lmmj"?] (Shukla et al., 2010 ; Gupta et al., 2011 ; Ahmad
et al., 2008) LazAUAVIANTIIN (Singh et al., 2019 ;
Sachan et al., 2015)

nilympasnnuianies enuesea wazlsa
WMB wazanawensnulumImiuwaInglunsinge
T3 iieandnld91s uazaadlymdradosninmslden
uwruilngiu assaauanuimdyluasIngm WRZONEM
LNFETINENVDIRNIRY B BULAEY m7iseaTedt 3lddnm
gvtwssssaiawiansdwdslunsusmanyian
fauazanuiedoalunyfiving gnsusznalnnisaen
gnismrulasnmaseunHuEIMIThuses
iewlmiueavh-nglafiasvassnaiawiananssduds

UNITLATIERBIALUTENBUNILATVBIRITANA LD LW

mm*’ﬁﬁw‘uaamiﬁﬁmwﬁuﬁuﬁ‘ﬁumsaaﬂq71%111 29813
8N4 é’mfzLflw,l,mmﬂumiﬁ@umNﬁ@ﬁmfﬁ%ng‘isﬁmﬁs
MNTVUTIMANNIANAIIA ANDANULATLA UATAILAY
sedutinaaluidan

'qiﬁﬁ]' Qﬂﬂ‘iﬂi LLaﬁf\Jgﬂ']iﬁﬂ‘]ﬂq
1. n'ﬁm‘%ﬂm&lgﬂwmajﬂﬁmﬁﬂ

Lugﬂﬁm&jﬂﬁulﬁﬂ (Mucuna pruriens var. utilis
(Wall. ex Wight) Baker ex Burck filglwmsansnaait daun
PMNATULNBATANFAS UAINLIRUINBATANFAST INLLVA
Aunsuan J9nIaunsdgn AfiuTununmafiviien
waig Tugrananadennuniiiug 2564 Huwaaiildan
ﬁu%ma\(‘iﬂﬁmﬁ ﬂﬁﬂ@ﬂluﬁﬂﬂ’)zﬁdﬁiﬁ&l“ﬁ’]ﬁ aanms

Nopparat Buddhakala, Manida Chorum, Chusri Talubmook,

J Sci Technol MSU

ldgsed wazldrwnssuituazaniznanasavlag
fadonwiafiundud fanwuzauyyol Uneannlsauas
NIINANYVDILIRS ﬁ'lmﬁwu'ngwwﬁﬂmmazam LR
m%’@ﬁaﬂmﬁaﬂﬂUmsé’nluﬁwﬂszﬂmmﬂ6] a¥s 9ndin
nlasdarin delufisa ilevdaldudtludavanson
(Hot air oven) ﬁqmvxgﬁ 60 admiTaLduE Wi llua
ﬁwl,ﬂ%;awﬂmguvlm SOURNUAZLNTS FIWITN LazLRY
W ousfiazana wis uastlosiuanuduld dawnish
Tgufinmsluduaaudely

2. Mstaspnasanaaananasduliy
wssaansafiawianassduiis (MPSE) lay
@uiun13au3 5284 Buddhakala et al. (2020) @28n1340
HILIAANANL]E Wwiin 1,500 N¥U HadrsuILNg N9
lulnaumils @utenuea 95 Wasidud UaaTIEInNg
WaAnAN3BWAL 100 NFU: LaUBA 400 TARAAT WiIN
Widlunan 7 S deasuivua ihdmnaufingnlsy
maummnaani@ﬂsl,mﬂmmmﬁvuuammmﬂ e
muwﬂiaﬂ@miwmumema ~ANHBONIILLATEITINE
(Rotary evaporator) 1339 MPSE AaSlumousfifidnda
N LLa:Lﬁuvﬁﬁqm%Qﬁ 4 psmaLdoa 1asamainly
Jlaseoadisznaumand wasdnsnanslunisussim
ANIAANAIALAZANULATLA LAZONBILLINI

3. NILASHNFAINAADY
Fasnanosfildlunmisuaieil do wuiudng
AUWUT ICR Lweir] (Male Swiss albino mice) 81 8 §an
Wwiin 27-33 N3W 4891NLSWN Nomura Siam uny
ﬁﬁ%é’ﬂgmuammﬁﬁuﬁj Lmzmmmﬁmoﬁuqmw
maamﬂﬁufﬁﬁaamﬂ% aspaandnanginasraseule
uFasmAsIETUUaWTTINIa Mg
vmaaa"l,ﬁshumiawﬁamﬂﬂmzmmmiﬁﬁﬁuLLaszLa
msiaesdasuaslidasnanss Iaiumsmansnazls
Fainasasfienumdnemans swansaomna lulad
MNTNINTYLT 39alATINNT RMUTT. SCL.2019.R005 N3
nanoInazMsapsFainasaslddinnms o e
W Ineenaas uazinalulaBurisma (sne.) gnonu
nsnmaastszinelng aunwnnalodn duaaaondie
§11nanaednad Pndadnumil iinmaseduas
Lgumwmaaa ’Luamaxﬂnaaﬁaaﬁmuquqmwgﬁ 2542
DIFLTAEUE ANVTUTUANT 65+5% UAZUAIFINT 12
2l wunaaadldsvamnaliadisaUdmiununaaas
wazinauluysunouiosne TWnynasaslduiuanin
Auduanwiesnaaanduszaziam 15 Ju newh gy
MNINAELNEAMLANUBANAIIALAZANNLATEA
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4. Myarziasalsznaumatad

1 MPSE lAtemsrdmnasddsznaumaad m
g{u&@’%ﬁaaﬁa‘iwmmm% unAnedoinalulagiun’
Sinvaunssnoidan laglfiaias Gas Chromatography-
Mass Spectrometry (GC-MS) Fadwnedalumsdinne
AMTRALRTUSNI MRS FANURINTDIUNNTUENRITHEN
Gsnaoduleldielweaniduasdusznanidion g dae
Frudalasulnni warasddsznauveIITudazTia
ﬁci'mmsl,wnLLé”'m:gﬂm'sﬁﬂ@T'sU%%Lmamﬂﬂimmﬁ
Aflanuswizdaminiaa fianmwhilunsasaiag
LLaﬂﬁ‘*}Ta;&aLmamﬂnm%’maomsﬁmmmiﬂum‘sﬁgmﬁ
enansalasidag9dUszdinsan lasdudadidow
\udawn aedwsifild fo Bruker 1 450 GC Rix-5MS
Capillary column (30 m x 0.25 mm x 0.25 um) Afean
mMIna 1 Fadaaswd ﬁqm%gﬁﬁmﬁ”umamaé’uﬁﬁ 45
avrioaldos twaa 2 win LL§?LﬁNQNMQﬁ1ﬁ§O%%
ludaT 4.5 asaioai@os/md auie 250 adaiwaldos
wn3damInamauysnnes 1 1wlasaas & %5u Mass
Spectrometry Hgmnyiunasiiiadianasau 230 a9
TSR QUMRNAEIUAALEN 150 BdALTALTEE LAzl
wﬁamwuaa%LﬁﬂmiauﬁédmquLaqamaamsm'}ﬁu 70 eV
ﬁﬁagaﬁ"té’lmwﬂwﬁmaamﬂﬂmﬂ‘%ﬂuLﬁwﬁ‘wﬂ’a;&ah
Wiley 9 GC-MS Library

5. msﬁnmqn%mﬂmmf‘mnﬁ'\am

ﬁnmqw’ifmaa MPSE lumsaansanuianiaia
I@Ulﬁ%ﬁﬂszﬂqﬂﬁmnﬁmm Kim & Jonh (2006), Brown
& Nemes (2008) wae Krishna et. al. (2006) 9?1'\11%;

wisnunanasaanidu 5 ndug az 6 @1 1A

81382818 Corticosterone luﬁwﬁluﬁm%'u%km@am lu
2910 13 DadnTudedlansuimindsdoiu e 16
Tu Lﬁamﬁmﬁﬂﬁ%wﬁﬂmm%nﬁmLLa:mmm%m
i luwiui 17 vesmInansd faummasauuniny
maaamuﬁvlﬁl,l,i_iamjwvlfj’ Goil

nawuh 1 Jouss 20% Acacia Uaz 0.2% Tween

80 (NYNAIVAN)

ﬂa;wﬁ' 2 11aua1381A331% Phenobarbital 30
faansudenlansurinneinea

mg'w?i 3 flaw MPSE 2®1@ 200 Aadnjusa
Alansuimiingn

ﬂq'uﬁ 4 flas MPSE 2%1@ 400 Uadnjusa
Alansuihmiing

ﬂ@juﬁ 5 flaw MPSE 2®1@ 800 Aadnjusa
Alansuimiingn

Antidiabetic activities and relief of anxiety and stress by seed extract from
Mucuna pruriens var. utilis (Wall. ex Wight) Baker ex Burck

5.1 ?iﬂmrm‘ﬁr’uaa MPSE lumsaansainuian
#9798 Taold Hole board §9il wasliansmagauuds 45
W WINUNARIINNAIINANVBILNY Hole board e
ﬁuﬁm’auﬂ%\waamiagﬂéﬁaaglﬂunm 3 udl dslu
ueinz3VaduHY% Hole board fiadasasady (Sensor) lu
msmaﬁmuLua%umaaqmmm"l,ﬂmnaﬂ,w,mawwm
Hole board mmumwaamimmﬁaiwmnmu LA
qumﬂsim%wmaaumwm@ﬂmmuaﬂaa AUNARDI
%aﬂﬁwﬁa:ﬁﬁwgummu Hole board #nnynasadian
9IanIaNA2 a:uammmsag’ﬁwuum Hole board
uwazlindyadnag

5.2 ﬁﬂﬂﬁﬂﬂ%ﬂﬂd MPSE lumisaasainuian
978 las3T Light/dark test &9il wasanilenannasey
w1 alus imudnasaulu Light/dark task lagii
Mhtmaam,wiazﬁ’a'nﬂu Light/dark chamber Zadlunsas
BZASAN L YUIA 20 X 60 x 35 LTUALNAT FIULUVDINEDI
fra9szUn8a NN LLazﬁaoLﬂ@ém%ﬁLd%&maaa thaid
Asnanspasnsaain 2 Hedsudunanganadiiy Jvas
\aneg ﬁ'%w@aada’m’nm«'nmﬂnaam:%dw 2 Hsle ehu
HegnadnaaalWdunn awa 9 Jag fnagduuunaed
N Fana wazaatiufinwn@nssuvesnunasadiu
LAY 10 Wit ldud

1) Fwrnassvasnindud U uildsSauas
Hosing (Number of entries in chamber) Tasmsiiuin
Mumaaavlmmmﬂmvmluﬂmuﬂ o 4 ldawdn
e lEwanmsiuiiwueSiasnisduiivannin
URAIIN wkjm@aaaumw%mﬂmaauaﬂﬂiwvxh{,mmms
Tidasidwdnlu wiadswunSiauan U Sudowhngs
Tuilsdauazilaginadsmuadsfiion

2) $unSsesmstumarmasluilliouas
8379 (Number of rear in chamber) msyummmma
‘mnzma ﬁumaawmimmaammuuﬂ i ST
aSiwoamstiudriudsfisnnnin uaasin Wunanadll
mm%ﬂﬁmaﬁaUn’jmﬁﬁmmﬂ&iﬁamam"ﬁ'}"l,ﬂ %38
fiwueSefidudnluduserimasiuledauasleging
fiwnesefon

3) S1wInassIasmMstandaLss Sensor luisiia
La&319 (Number of locomotor activities) NILAUAALF
Sensor WAAII1 WUNARBINNITLAH v3otnaanlnaluils
ifue] Favin SmnnSimasmaiudaugs Sensor fiannn
uFaII nunesasanyIaninateuniimaiidiwm
aSanlidonGudauas
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4) i lEnsauluisaing (Time spent in light
chamber, sec) mﬂwkmmaal"ﬁnaﬂuﬂaafmmﬂ LR
1 nynesasiianuianinaias

5) nandilgnewd U udesing (Latency to enter
the light chamber, sec.) mﬂwk]mﬂaaal"ﬁnmﬁa HRawNNT
il wilsadne waaein wunaassiianuianiaias
lunsasednu mﬂ%%maml‘ﬁnmmﬂumnﬂﬁ'Uumn
Hoflauduidoning uaeain wunaaaItiaNNIAnAIAg

&
5.3 @nsgniveds MPSE lunmsaasanaian
978 G2EMINAFaLNIILARawA (Locomotor activity)
lasldia3as Force Plate Actimeter (FPA)

ﬁmwﬂﬁwméaa FPA 1Juaan 10 wift Lo
NARBUNIIARENA LaEMeLaagU8dsEasIMItAR o
(Distance and Traveled ; mm.) n13iianaannmsnasay
A=ut I UNTaULARZ TS VBINSIAREUT (Frame) &
fiiunsInTanua 15 Frame udaz Frame Dszoziamn
Us2anms 0.7 wift Frame # 1-5 1lugrsnanlunnsdnsm
fowadowlny @oiin S95uABIBWRIALRAITEINT
inAeuiiuszoznefildasedoud Frame 7 6-10 dau
Frame # 11-15 LﬂquammﬁLLamﬁamm@juﬁ'uamu
Alnusaliinandwm maadoufilluszoemefianniu
waasliiFuisanianinafianas
6. n’nsﬁnu1qn§2§’snsiauaa’1&1 LAZWOWRAY

6.1 ﬁmmnw%fmaa MPSE lumszisnanaans
LAZUAURAL S INAFaLANIFNTUEIaIndLite
(Muscle relaxant activity) %dﬂi:qmﬂﬁ%“ﬂao Zia et al.
(1995) &9l

1) Anldnunndrausn@uuwurinannau
(Rota rod) Wle 20 saudam win 10 wflaunseiola
AN Rota rod @9asldszasnanluwmstindszunm 6-8
ek Tufinnanduniisiund anasudunig
NAf8Y TINUANAN Rota rod

2) meksmaaaaam‘ﬂu 5 ngue 8z 6 62
'ﬂauﬁ’ﬁﬂ@]aavLLﬁ%le@]aﬂ\‘iLL@ia:ﬂ@:N @a9il

nga 1 {Jou 20% Acacia U8z 0.2% Tween
80 (NENAILAN)

ngu 2 flau Caffeine 1w1@ 20 Hadniuda
Alansuiinniing

ngu 3 flaw MPSE 2w 200 fadniuda
Alansuinniing

ngw 4 fJay MPSE 2141@ 400 NaanIyN6a
Alansuinniing

Nopparat Buddhakala, Manida Chorum, Chusri Talubmook,
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ngu 5 flaw MPSE 2w 800 fadniuda
Alansuihmiingy
nadanilousnInarauusl 60 wifl fan
Diazepam 2#1@ 10 faansudoflaniusinniing wnivy
nndmasanilausn Diazepam Wi 30 w1l Tinwauun
Rota rod A214137380 20 Jaudawfl ﬁuﬁﬂ%u’]ﬁﬁﬁh&
@nan Rota rod Iﬂﬂﬁmmnmmuﬁqmﬂu 180 U7

6.2 Anwnniuas MPSE umitelwranaay
LATHEURAL FI8ADIATEazIAN AN TUEUIAL (Sleeping
time) lailazgneainiTuas Tsuji et al. (1996) uaz Helton
et al. (1998) G9il

linynasasradonivde 6.1 laglifizasze:
LIAIWN Lﬁasl,ﬁl,msl'«adwmiﬂmauﬁ%kmmmvlﬁ%'umn
79 6.1 Vlﬁgﬂ%’uaaﬂmm'wmmlﬁ’s (Wash out) 1Twt2a1
2 fland deummaseusaliermiinunasanduiin
16 7 1ug

Twiuiivihnsnesey uwiinunasasaamidu 5
ngu g a8z 6 67 Jausinasevlinunanatudazngu dalt

De

ngu 1 flow 20% Acacia uaz 0.2% Tween
80 (NANAILAN)
ngu 2 flaw Caffeine 1@ 20 Hadniuda
Alansuinnings
niu 3 law MPSE 2w1a 200 Jadnsuea
Alansusinniings
ngu 4 faw MPSE 2w 400 fadniude
Alansuiinniingn
ngu 5 flaw MPSE 2w 800 Hadniuda
Alansuinnings
ARINNTaUFITNAFOULEY 60 uN Jaun
diazepam 2u1a10 Aadn3udan lanSuiinning? Wuriny
nN&n uaz admmmim‘mwuﬂ Immimaau Righting
reflex mymsmwmumnmmm aam’]mgwnu 7#In
liginnsiedanlm ma"l,wm'ﬁni:@;mmmu’nLﬂumi
RAURAN TUANTIIIAIV8INTUOURAY balA

1. Onset fia LIa1@ILaTlat diazepam TGK)
FOYLRY Reflex (SuWAL)
2. Duration time f18 S28ZIANAILALTNANL
INDISUAY
<o
7. MIANHINEAWLLIR M

§ ¥
Anwgndas MPSE lumsduuimam laams
nageumIfugImMhausesenloiuesr-naladias



Vol 41. No 3, May-June 2022

Tumsidoasedt ldduiunmasous mﬁ%‘ﬁ'ﬂi:qﬂﬁmﬂ
Dong et al. (2012) lapvimsnasavuluanunguziia 96
naul (96 well plate) @il

La3suasazanofiltlunisnasey laun
azanawamwatwines (Phosphate buffer solution ;
0.1 M PBS, pH 6.8) tawlmiiuaan-ngladias (0.01 unit/ml
a-glucosidase enzyme) 31N Saccharomyces cerevisiae
131 Sigma Chemical Co. (St. Louis, MO) 4-nitrophenyl-
0.-D-glucopyra- noside (0.2mM PNPG 131 Calbiochem
; Merck, Germany) I @uNaITUaLLe (Sodium carbonate,
2.0 MNa CO,) uaz MPSE Ae3ouluasazans PBS 9
ﬁuwaumia:mmauvlmﬁl,l,aawq-ngiﬂ%ma 1581905 50
lulasdas nuansazans MPSE U3unas 60 Tulasaas uas
f3azans PBS USunas 50 lulasaas ﬁwvlﬂﬁ_iwﬁqmﬁgﬁ
37 aseniwalTas 1Wwan 20 WAl LRLAuRTRTaY
PNPG 31107 50 lulasans ﬁﬂﬂﬂuﬁqm%gﬁ 37 29N
alBuR 1w 20 Wil ﬁﬁlﬁﬂﬁﬁ%ﬂ’léuqﬂﬂdﬁlﬂﬂ’]i
Wussazanslofonasuaua Usinas 160 lulasans
ﬁfﬂmmsg@ﬂﬁmmwaamsmaauﬁmmmaﬂﬁu 405
wilwauas lagldie3es Microplate reader

Ifeazanslus (Acarbose ; Glucobay, Bayer
Pharma AG, Germany) LHussitSauiisy uazansazang
PBS iua3niuqu (Blank) ANNLINTYH MPSE uazen
azanilus fil4 e 0.02 0.05 0.09 0.19 0.38 0.75 1.50
ez 3.00 AaANTNGoUaRANT

fwmdudoazmyiuisuesfanssuion s
uweavhazluaauazuaarnglofias anaun1s

% inhibition = [(ABS_ _-ABS_ _ J/ABS__]x 100

ple
A
Wi
A blank fia fNN1IQANALURIVBIENTAZANY PBS

A sample fia ANMIQANALUFIVES MPSE %30
gnaranslus

M3ATITRTayan19aia

nansnanasilauaailudads + d1nanu
Aana1aasaasy (Mean + S.EM.) uazi3ouidioy
m’mLmﬂ@iwi;ijmjmauquLLa:ﬂﬁjwmauIm‘i%
FazRanwlIUTIuN@ed (One-way analysis of
variance, One-way ANOVA) uaz LSD post-hoc test 3261
ANULEaTUNNIEAG AszduANLEa 95% (p-value
<0.05)

Antidiabetic activities and relief of anxiety and stress by seed extract from
Mucuna pruriens var. utilis (Wall. ex Wight) Baker ex Burck

NanN1SANK
1. asAdsznauN19LAdl
MINATTReIRLUsznaUNIARvad MPSE e
GC-MS WU Peak 28981504¢61/32NaLNIMAA 48 THha B9
MNTIUaNTRAUeIaNIUIZNaY NNMIABLEN Retention
time WAz Mass spectrum Uada9aLIznauMILaiivad
MPSE fiu¢in Retention time W&z Mass spectrum 2adf1
wnaspuifmatiufinlilu Library lussvionua 48 i
Husnshfilsunmann 9 afia uazanshflUSumios 39
wiia lasdilasanlaunsy dauaaslu Figure 1

g1IRfUsurmansiuan 9 wia ldun
5-Hydroxymethyl-furfural, Dodecanamide, N-(2-
hydroxyethyl)-, 9,12-Octadecadienoic acid, (Z,2)-,
n-Hexadecanoic acid, endo-Borneol, 9,12-Octadecadienoic
acid ethyl ester, Hexadecanoic acid ethyl ester, Octadecanoic
acid Lae 9-Octadecenoic acid ‘%dﬁ Retention time (RT)
gasluana (Molecular formula) uaziasidud (% of Total)
aauaaslu Table 1

2. qnémmamw%mnﬁ“ma

2.1 @nwgnives MPSE lunmsaansanuian
978 laoldurwanzg (Hole board) laslinunasaslaiy
MPSE 211a@19n% fia 200 400 Laz 800 AadnSuilaniy
dming wu %kmﬁjumaaaﬁ”lﬁ%’u MPSE 241 400
faansualansuihwings ﬁﬁ‘hmuﬂ%wadnﬂiwgvﬁﬁ'lﬁ
Tuukwianzg nnninguavquetefitodAyniiada
(p<0.05) ust MPSE #1 3 Wwalsiuandrsain ﬂﬁjwﬁ'vlﬁ%fu
Phenobarbital 69u&asl Table 2

2.2 MIANBINOANTINARILANNIANNIIE e
o5 Light/dark test w1 naIN R IRZaNE Corticosterone
1uﬁﬂ€iuLLﬁ%thﬂunm 16 11 ud ¥ MPSE auadngg
wrinynasad lananmasasasuaasly Table 2 fiwun
MPSE Jumildulunsaaeinisianinalununasas
Iﬂwgmaaaﬂa;uﬁvlﬁ%‘u MPSE 21@ 200 Jadn3uda
Alansuihwmiing Siwueslumadwdnluluiledouas
Hoaing (Number of entries in chamber) §9N3INJNAILAY
athsfitidneada (p<0.05) delinaluluiania
Lﬁmﬁumgmjuﬁvﬁ%ﬂaﬁmmﬁm Phenobarbital Lazf
fanunaSilumstuderimasiuilefia (Number of rear
in dark chamber) g9ninguAILANBENIRLIAYN
a0 (p<0.05) Wainsandeinunaimasmaaudauss
Sensor luﬁdﬁﬂ Laz8319 (Number of locomotor activities)
WU ‘vﬁ‘hm@maonﬂnéuﬁﬁ‘i']muﬂ%’waamilﬁuﬁmma
Sensor uidafiauazainsliuanednain slmi’uﬁkm@aaa
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ﬂ@;mﬁvlﬁ%'u MPSE 2@ 200 daansusdanlandusinnein
¢ fsnumasasmadudauss Sensor luilsdiauanens
ﬁnn%hma;ufé‘ue] A INRUEATYNIFDA (p<0.05)1u°11m:°?'i
ﬂhma;u"?ivlﬁ%fu MPSE w110 400 fadn3usioflaniuinein
@ ﬁmﬂ“ﬁmﬂuﬁomqq (Time spent in light chamber)
FININFUALANBINIITIAAYNEDG (p<0.05) Weidl
segzmnfldneumadrluluileaing (Latency to enter
the light chamber) @%Wﬂ'jwmjumuquas;maamﬁﬁfﬂﬁ’]ﬁmu
NNENA (p<0.05)

2.3 MIANBINGANITNARIBANNIANTIIA
I@ﬂl“ﬁm‘%ad Force Plate Actimeter (FPA) Vil b MPSE
YU1A 200 400 LAz 800 HadnSudanlanTuiniinun
WUNARad WU MPSE 7NIWIa UasnnT9szeziiai
o = . A A A A .
Juiin (@97 6-8) Henszaznalunsiafend (Distance
and Traveled, mm) hiuand1afiu uazliuandrannny
nq’wmuqu LL(ﬂ'ﬁﬁ’]i:ﬂ:ﬂ’]ﬂuﬂ’]‘iLﬂaauﬂﬁSElﬂi’]%‘kjk

LAY va . ' A e o @ aa
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Table 1 The main chemical components in MPSE
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RT (min) Compound Name Molecular formula % of Total
40.37 5-Hydroxymethylfurfural CSHGOa 12.07
41.36 Dodecanamide, N-(2-hydroxyethyl) CMHQQNO2 10.92
53.03 9,12-Octadecadienoic acid, (Z,2)- CmHSzO2 8.92
48.45 n-Hexadecanoic acid C16H3202 4.45
21.36 endo-Borneol CmH180 3.98
40.87 9,12-Octadecadienoic acid, ethyl ester CZDHSGO2 3.76
35.19 Hexadecanoic acid, ethyl ester C37H3AO2 3.42
51.60 Octadecanoic acid Con4002 2.06
52.08 9-Octadecenoic acid CmHaAO2 1.79

Table 2  Relieving activity of MPSE and Phenobarbital in mice using Hole board

Groups
MPSE MPSE MPSE
Control Phenobarbital
200 mg/kg 400 mg/kg 800 mg/kg
No. of Hole Board
Mean 29.2 35.6 30.7 43.6* 34.1
S.E.M. 34 3.6 1.9 3.0 4.2

Mean in the same row, * indicate statistical significant different (p<0.05) from control group. Statistical analysis was carried out using One way
ANOVA followed by LSD post-hoc test.

Table 3  Relieving activity of MPSE and Phenobarbital in mice using Light/dark task

No. of entries in Chamber No. of rear in Chamber  No. of locomotor activities __ i Latency to
Time spent in
enter the
Groups light chamber
Light Dark Light Dark Light Dark (sec) light chamber
(sec)
Control 12.8+0.8 12.8+0.5 11.5+2.5 23.5+2.5 17.315.6 31.5£12.5 184.8+38.1 432.3+25.9
Phenobarbital 17.50.5* 18.50.6* 12.0+1.9 26.8+3.7 16.5+4.6 31.0£3.9 194.3+27.3 405.3+27.8
MPSE 200 17.6+0.5* 18.2+0.6* 18.64£5.3 45.6+0.6* 16.6+4.5 27.04+6.4* 184.6+14.3 412.8+14.1
MPSE 400 14.2+1.2 14.3+1.1 18.5+1.1 22.0+0.8 23.045.2 31.0£9.4 251.0+9.8* 350.7+£12.3*
MPSE 800 12.3+1.8 13.0+1.7 15.2+2.5 28.8+3 15.0+1.8 2524124 221.5+15.8 390.0£12.8

Values are expressed as means + S.E.M, n=6 rats in each group. In the same column, * indicate statistical significant different from control at
p<0.05. Statistical analysis was carried out using One way ANOVA followed by LSD post-hoc test.
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Figure 2 Relieving activity of MPSE and Phenobarbital in mice using Force Plate Actimeter. Values are expressed as means
+ S.E.M, n=6 rats in each group. * indicate statistical significant different at p<0.05 compared to control. Statistical analysis
was carried out using One way ANOVA followed by LSD post-hoc test.
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Figure 3 Effect of MPSE and Caffeine on muscle relaxant activity (duration on the Rota rod ; sec.) after the
treatment of Diazepam for 30 min, compared to control group. a, b, c indicate statistical significant different
at p<0.05. Statistical analysis was carried out using One way ANOVA followed by LSD post-hoc test.
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Table 4  Effect of MPSE and Caffeine on sleeping time (Onset and Duration time) after treating with Diazepam
compared to control group
Sleeping time
Groups
Onset (min) Duration time (min)

Control 51.2+0.60 41.020.12

Caffeine 0 0

MPSE 200 mg/kg 36.840.39 25.243.9

MPSE 400 mglkg 28.8+0.97* 142.8+3.76*

MPSE 800 mg/kg 19.8+0.44* 164.0£5.38*

Values are expressed as MeansS.E.M, n=6 rats in each group. In the same column, * indicate statistical significant different from control at

p<0.05. Statistical analysis was carried out using One way ANOVA followed by LSD post-hoc test. 0 = without Sleeping time
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Table 5 Inhibitory effect of MPSE and Acarbose on 0.-Glucosidase activity Values are expressed as means *
S.E.M, n= 3 replications. There was significant difference between means have the different alphabetical
superscript letters (a,b,c and d) in the same column (p<0.05), andthere was significant difference between
means have * in the same row (p<0.05). Statistical analysis was carried out using One way ANOVA
followed by LSD post-hoc test. ND = Not Detected
Concentrations % OL- Glucosidase Inhibition LCio(mglmL)
(mg/mL) MPSE Acarbose MPSE Acarbose
3.00 68.31 + 0.34" 73.37 £ 0.59°
1.50 60.34 + 0.75% 48.98 + 0.69"
0.75 54.28 + 0.67* 40.11 £ 0.57°
0.38 50.11 + 0.62 24.60 £ 0.35°
0.38+0.07* 1.57+0.23
0.19 4112 + 0.51% 14.71 £ 0.21°
0.09 30.11 + 0.38™ 12.36 £ 0.18°
0.05 22.81 £ 0.29™ 8731 0.13°
0.02 19.32 + 0.02° ND
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Abstract

People participation systems for public comments and suggestions on government projects, using web-boards for
public participation have a variety of content and the text data cannot be interpreted. The messages are not clearly
categorized without summary of comments and suggestions data on government projects and cannot demonstrate
public responses. This article aims to present a classification system for public comments towards government projects
with artificial intelligence methods. This study used experimental research methodology with the model evaluation. The
four indicators included precision value, recall value accuracy value and F-Measure value were measured. The study
indicated that the model evaluation details are as follows: three data characteristics are categories of comments and
suggestions indicated that precision = 0.88, recall = 0.86, accuracy = 86.69% and F-Measure = 0.87 ; project type
indicated that precision = 0.87, recall = 0.85, accuracy = 85.23% and F-Measure = 0.85 ; and government agencies

or provinces indicated that precision = 0.86, recall = 0.83, accuracy = 83.94% and F-Measure = 0.84.
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Figure 2 Example of Decision Tree Method
(Audiffren et al., 2016)
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communication) (Public Consultation, 2020) laatfiutiaa
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Table 1 Details and scope of public comments and suggestions toward government projects
No Filed Description Type
1 PostDate T Uz Date time
2 PostTitle idie Varchar
3 PostDescription Nuazidea Text
4 PostName Huaasnnufaiin Varchar
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Figure 3 Text processing

Table 2 Example of text combine
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Table 3  Example of word segmentations
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Table4  Example of thai stop words
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Table 5 Example of feature details
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Table 6 The result of a study of artificial intelligence for comments and suggestions classification system toward
government projects using decision tree method
Features Precision Recall Accuracy F-measure
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Abstract

This research aims to create a simulation model for dispersion of Particulate Matter 2.5 (PM2_5) from burning agricul-
tural waste in Nakhon Sawan province by applying two different models, NRC and Gaussian Plume. The experiment
with these models used both vertical and horizontal variables for testing. For vertical testing, both models performed
at a distance of 600 meters above the ground because this parameter could give the best results. Horizontal testing,
however, would use different variables to make a clear result between both models. The NRC model could only be
tested with light wind ; nevertheless, two different distance variables were assigned to a model, 100 and 1,000 meters,
for measurement. The concentration of dust for a distance of 100 meters was 0.0815 pg/m3, and it was reduced to
0.0793 pg/m® at a distance of 1,000 meters. In contrast, the Gaussian Plume model could be examined with various
wind levels, including light, moderate, and high wind using three distance parameters, 5, 10, and 100 meters. The

results of dust density could be classified into three groups: 1) 0.1940 ug/m® 0.1183 pg/m® and 0.0023 ug/m® for light
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A computational model for diffusion and concentration of

PM25 caused by biomass burning

wind speed, 2) 3.1042x10”° ug/m® 0.0057 pg/m® and 0.0013 ug/m® for moderate wind speed, and 3) 0.00002 ug/m®

0.0030 pg/m® and 0.0007 ug/m® for high wind speed.
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8% 1 msmmmam’m’]sﬂaaﬂ PM, ’Lummﬂ
fwsumsanuasait ammawwwmmﬂmaa PM, uu
fumanninavesvhtuisluiufiawa 113 40 LA
x 40 11@7) uaasluauns (1)

Q = MxEF (1)

25 PM2.5

AUA A

o fo aen1IUaesaINaNEYad PM
25 2.5

(HadnJusalwf)

M fa NapaIWNINTIILAS (ﬂ%&lmam@ia"ﬁ)

EFpMZ_S fa fadan1vddoua1IuaN 09
PM_ (Gunfisials)

&% 2 wennsaiSain e PM, ‘nﬂanswﬁnﬂu
mmﬂsLumuuL‘iJumsmmmmmmLmumumamua 2089
PM, mma sanagd lasudaduing 1aeas 100 1373
ﬁnﬂwu@u UTITTITANNGI 1,500 Lummuawuﬂu 5a
mum‘smmmmmmmwwad PM, ‘nuanﬁmwmu
aammmumm @835N13 NRC Model (The US Nuclear
Regulatory Commission Model) LLa”LsJa&lﬂ’ISV\I\‘mi‘”ﬁl’lﬂ
289 PM,

LLRANINURNES Laﬂ@@]du

ﬁ] mmmmmﬁmi Gaussian Plume Model



Vol 41. No 3, May-June 2022

33713 NRC Model lfiftarinisaasiuves
Auazaas @T’;umsﬁmmlﬁﬁguazaaaﬁuaas%umae]
L YL TNTE- CTS BPVET EIE PSR PIIE (YR T DRI PP A
Tagdnualddinnu$iautuwasd uazdailadoidos
ANULEAIIANVEIUTTE NN AEKaanll (Cuculeanu
et al., 2019b) LEAIIUFNAT (2) WAz (3)

0
C(x.y,zH) = (m;,(;pw? (2)
2 = %+ (%)2 (H-Zr)2 (3)
fuual#:

C(x,y,z,H) fla A1aNNTUTUUIgNTUAN
h @R X, y, Z Uas H (ﬁaaﬂ%'miagﬂmﬂﬁmm)

g fla gasIn1TUasgRITNANBNIIBINA
@adnIudaduni)
0 A8 ANUAUNIWINRIFIVBIANULTIANLDRL
u
Tuuwannm x (1Na7)

o, A8 ANVHBHIUARIRBIVBIANUIIAULAREY
luuwnnu y 1ua3)

o, fiD AMNURBEIBIAIREIIBIANNTIDULARY
luuwannu z (1ua7)

A '

T Aa A1AIN 3.141
A9 AUTHLIIVDIANUAUNIY

x f8 520sMIlULIILAK X (LWAT) INLAR
ﬁ%ﬁmadﬁjﬁvlﬁ%fuwamzﬂu
H fa anugsuaIunasfiniiomInaiy (wad)

Z uaz Z Ao Jeuen19 I ULUILAY Z (LNAT)
vﬁaizyzmmgdmﬂﬁuawadgﬁvl@i’%'uNamz‘nu%dﬁm
W%

ANFNNT (3) PP WITINITHENI HALUILAT
x 71 100 LWaT Uas 1,000 @3, O favinAy 0.4 Wwas
dadufl, 0 feuviiy 0.4 wasdeduwi, o Tawviniy
0.04 WwasaadIwf, H mvuaen 1w 0 wasiiasanian
UnAuAY uaz zZ ToBuft 0 was LLazLﬁmwzmmga
33982 100 stmnﬁuﬁmuﬁdizy:mmga 1,500 LUAT
witofudn sonndasiy Algorithm1 NIRDYAIVBIRIT
Ualy uxadlu Figure 2

A computational model for diffusion and concentration of
PM25 caused by biomass burning

Algorithm1 Pollutant Flotation

C(x.y.z.H) <- Concentration of Pollution in mg/m?

For | = 0 To 1,500 <- Number of Each Individual Positions z
Pollutants and Air Pollution Emissions. <- Gases_Emission_Rate
Calculate the severity of the fluctuation of pollutants (r?).
Calculate the Concentration of Pollutant at Positions x, z and H.
If (Calculation of Pollutant's Concentration is Complete)

Next Positions z

End If

End For

Variable Description

Gases_Emission_Rate Air pollution emission rate of PM, 5

Figure 2 Algorithm1 Pollutant Flotation

5%m5 Gaussian Plume Model 3M3iifnuine
WIAMULTUT WY D PM__ NTaTeaNNTIAY IZAU
LEAIINIWYRIVITUING T2BEAMNFIVBIUUAILILA
nazIEAUANUFITLANTH (Yang et al, 2020) TnuaTze:
Maluuwinns x 1w 3 3202 Ao 3282 5 10035 10 LWUAT LAY
100 AT MunwaszauaNuImutde 3 5260 fa szau
AULLN ANBUATHADITHATI FANWISIAN 0.44 LUAT
dedwfl swauanthunag anuueduils Januia
5.78 watdedwi uazszduanuss snwaidliflnglon
Fa013988 11.11 LuaIAaI U1 (Weather Forecast
Office, n.d.) uaslmiafssn waasuIseNMe 326U B
(Moderately Unstable) Waz3z@u D (Neutral) ‘%GLTJ%
Laﬁmm‘wﬁLm%ﬂ21"7;q@ﬁa:ﬁﬂﬁuaﬂwmammﬁa:au
Yunmannluudazszauanuisisufidenunldluitns
it usaslugums @) (5) (6) uas (7)

__Q -y
C(xy,z) = 200, [exp<—2 o >]
{exp r(Z_H)2]+exp [ }
(207" [0

O, = 465.11628(x) tan(TH) 5)

TH = 0.017453293 [c - d In(x)] ®)
— b

0, = ax 7)

A bA-

C(x,y,z) fia AIONNITUTUVDITITUANY
AR X, y UAE Z (ﬁaaﬂ%fmiagﬂmﬁﬁmm)

Q fa daN1TUseuRITNANENIIBINA
(HadnIusadiunf)

T Ao A1AIN 3.141

145



146  Warachanan Choothong

x A9 3289 lULIILAK x NNWASIALIATD9
Wd‘ R e =3 v
fflasunansznulufiamildan (uas)

y A Teazmaluuminn y (A7) NNFUAUINGS
PNNVUNG X

Z §19 32ULMIULWILNY Z (WAT) WIBTTHLANY
gumnﬁuamaa@ﬁvlﬁ%’umaﬂi:wu

H g anugivadunssiLiamsuaiy (a7
fruaaidn 0 twasiilasanununiNua

o I .
o, fa sudseEndnisunsnszanaluuwn
LN y (LIG7)

o a £ )
o, fa &udsrEntnisunsnszanaluuun
WNw z (LUA7)

TH @2 @A184aNaIaInNuLN® x JRwI8Ln
a A ' d' v a
LILABW WA a, b, ¢, d A8 mwvlmmﬂmiﬁmgﬂuuumu
FLOULRAHININDBILITEINA LAUREAARBINUAINLS)
AN (LWAIAAWIN) LazUTUI NI IREILEIRINNTDILEY
a17ad nIoUSuI NN LN IH

NAUNTI (5) Uz (6) O, FWINIEN TH Taf
szozmsluumauny x Aldamianduilawas A
AULLN ANNLTIAN 0.44 LNATGaIwI LRDBTNINY B
UIILINF 320U B 61 ¢ Jevinny 18.3330 wuaz d Af1
WYL 1.8096 AisUANTNWNENS ANUISIAN 5.78 LA
@a2uf LRDLTNWVBILIILNNA 32AU D 61 ¢ Uayinnu
8.333 llaz d AWV 0.72382 LAzIZALUANLII AN
AN 11.11 LWATAaI WA LeDTNINRIVTIVNNA 26U D
@1 ¢ Ay 8.333 uaz d Adyiniu 0.72382 (U.S.

Environmental Protection Agency, 1995)

INFUNNT (7) O 528N IIUUWILNG X Als
1unwmmmwmmﬂuﬂimmim”@uamm AL
A 0.44 LWWATEaIWNT LRDLITNIWVAILIIUNNA 26U B
@1 a SieNnAD 90.673 wa b JALYiINTL 0.93198 Aisza
ANLIWNANE AMALTIAN 5.78 LUAT@aI WA Lefiavnw
YAIUIIVINA 326U D @1 a Veuvinny 34.459 Uaz b
FAYINAY 0.86974 LALIZAUANLII ANLTIAN 11.11
WaTaaIwf LIRDUTANVBIUITEING 326U D @1 a
AYINNY 34.459 uaz b JA1Lvinny 0.86974 (U.S.
Environmental Protection Agency, 1995) FOAANDINU

Algorithm?2 miﬂdﬂizm&l“uad PM25 waadlu Figure 3

J Sci Technol MSU

Algorithm2 Diffusion of PM,

C(x.y.z,) <- Concentration of Pollution in mg/m®

For | = 1 To 1,500 <- Number of Each Individual Position z
Pollutants and Air Pollution Emissions <- Gases_Emission_Rate
Calculates the degree’s perpendicular to the x-axis (TH).
Calculate the y-axis diffusion coefficient (c,).
Calculate the z-axis diffusion coefficient (c,).
Calculate the Dispersion of Pollutants at Position x, z.
If (Calculation of Pollutant's Concentration is Complete)

Next Position z

End If

End For

Variable Description

Gases_Emission_Rate Air pollution emission rate of PM, s

Figure 3 Algorithm2 Diffusion of PM25
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Figure 4 PM25 results from the NRC Model where the x-axis distance is (A) 100 meters and (B) 1,000 meters
Table 1 Concentration of PMzsfrom the NRC Model where the x-axis distance is (A) 100 meters and (B) 1,000
meters
x=100 m x=1,000m
Concentration of PM__ (Mg/m®) z (m) r Concentration of PM__ (ug/m®) z(m) r
293.4762839 0 10000 2.934762839 0 1000000
2.905705781 100 1010000 1.467381419 100 2000000
0.731861057 200 4010000 0.586952568 200 5000000
0.325722846 300 9010000 0.293476284 300 10000000
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Figure 5 PMZ_5 results from the Gaussian Plume Model
where the x-axis distance is (A) 5 meters (B) 10 meters and
(C) 100 meters and conditions light wind, moderate wind
and high wind
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Table2 Example for concentration of PM25 from the Gaussian Plume Model where the x-axis distance is 5 meters
Light wind Moderate wind High wind

Concentration of PMZ_S (ug/m®) z (m) Concentration of PMM (ug/m®) z (m) Concentration of PMZ_5 (ug/m®) z (m)
0.57711128 0 0.31404557 0 0.163382846 0
0.55989804 100 0.24307567 100 0.126460611 100
0.51127798 200 0.11271662 200 0.058641049 200
0.43944445 300 0.03131353 300 0.016290928 300
0.35550822 400 0.00521163 400 0.002711362 400
0.27070363 500 0.00051965 500 0.00027035 500
0.19401587 600 3.1042x10° 600 1.61497x10° 600
0.13088178 700 1.1109x10° 700 5.77961x107 700
0.08310361 800 2.3819x10° 800 1.23917x10° 800
0.04966602 900 3.0595x10™ 900 1.5917x10™ 900
0.02793815 1000 2.3544x10™" 1000 1.22487x10™" 1000
0.01479226 1100 1.0854x10™ 1100 5.64694x10™° 1100
0.00737175 1200 2.9979x10™" 1200 1.55968x10™" 1200
0.00345784 1300 4.9607x10™° 1300 2.58081x10™ 1300
0.00152665 1400 4.9177x10% 1400 2.55844x10™% 1400
0.00063441 1500 2.9206x10%° 1500 1.51946x10%° 1500
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Abstract

This research proposes a method for developing an automated person tracking system. At present, many object
inspection systems use deep learning and deep learning methods are widely used in object detection methods. Object
tracking in a video image is another example. In this research, a new approach is developed to track and identify the
person by using deep learning. This method consists of two steps. The first step, deep learning is used to examine the
person featured in digital images. The center point of the detected person is used for the next step. In the last step,
two-stepping motors are forced to move on the vertical and horizontal axes. The moving distance of the two axes is
calculated by using the previous step center point. This movement of stepping motors will control the laser pointer for
pointing out the person appearing in the digital image. The experiment and result of this method demonstrate that the

method can point to the person within an image.

Keywords: Human Detection, Human Tracking, Deep Learning
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Figure 4 The location of the device that makes the laser
pointer point to a person
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Figure 6 The pattern of detecting a person moving
from left to right
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Figure 9 Results of the 1% experiment Figure 12 Results of the 4" experiment

Figure 10 Results of the 2™ experiment Figure 13 Results of the 5" experiment

Figure 11 Results of the 3" experiment Figure 14 Results of the 6" experiment
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Figure 15 Results of the 7" experiment Figure 18 Results of system

Figure 16 Results of the 8" experiment Figure 19 Results of system
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Figure 17 Results of the 9" experiment
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Figure 20 The great amount of light

Figure 21 Low light quantity

Figure 22 Detection of people standing stacked
within the image

Figure 23 Detecting a person standing stacked with
in an image that only one person can be detected
by the system
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Table 1 Error-values of the laser pointer detection
system
Position

Number of Persons

Left Center Right

1 11.381 7.311 12.038

2 8.725 6.106 7.919

3 13.170 11.201 12.366

4 15.471 13.551 13.204
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Table 2  Error-values of the laser pointer detection
system are divided into 11 locations within
the image.

Position of Persons Error
1 7.217
2 8.084
3 7.412
4 7.296
5 9.125
6 15.979
7 14.215
8 17.053
9 17.726
10 17.975
11 17.072
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Figure 25 Undetectable distance
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Figure 26 Detectable distance

lumInaasnunannunefaNiNadan1InTI
JUYAAN LT ﬁwﬁmaaﬁu%é’olﬂﬁtﬁyaﬁuﬁmaaé”;qﬂﬂa
flndaniiiiundas asiliszaenenisasiasufissuy
fINTYNNIAT9u ladlszuznneatanas 69 Figure 27
ez 28

Figure 26 Detectable distance
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Abstract

This paper describes urban flood vulnerability using a vulnerability index which consists of four vulnerability issues
encompassing social, economic, environmental and physical issues. The study was carried out by selecting variables
affecting the flood vulnerability, collecting and analyzing corresponding data, developing equations for computing the
flood vulnerability indices, and calculating the corresponding indices. Comparison of the flood vulnerability was made
using data from three cities, namely, Hat Yai, Chiang Mai and Ubon Ratchathani. The results showed that the cities
ranged from highest to lowest flood vulnerability were Chiang Mai, Hat Yai, and Ubon Ratchathani. In addition, Chiang
Mai is considered to be the most vulnerable to social and environmental issues while Hat Yai is most vulnerable to

the economic issues and Ubon Ratchathani is most vulnerable to the physical issue.

Keywords: Flood, Vulnerability index, Hat Yai, Chiang Mai, Ubon Ratchathani
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Table 2  City Flood Vulnerability Index Variables (Social Issue)
Variable value
Issue Abb. Name Units Equation/ Definition/ Source Factor*® HatYai Chiang Ubon.
Mai
! ? Pd  Density of people/ (Total population in the study E 1970.95 2246.54 1289.50
C =
® @ Population density km® area) /
—- £ 0
-§ é % (Study area), Source: http:/
a5 > statbbi.nso.go.th
& 9
S ©
S g Fa  Flood area ratio - (Flood Area) / (Study area) E 0.33 0.42 0.34
Ch  Cultural heritage % (Number of temples in the flood S 4.34 12.63 8.54
g‘ percentage area) /(Total number of temples
@ in the area)x 100 , Source :
E http://www.onab.go.th
=}
>
_ % Pg  Population growth % Average growth of population in S 4.21 -1.65 1.60
-§ 8 urban areas in the last 10 years ,
[}
w < Source : http://statbbi .nso.go.th
®
ﬁ Ye Percentage of - (Number of elderly and children S 0.33 0.31 0.33
% children and in the area) /(Total population
'% elderly people in the
= area) , Source : http://statbbi
.nso.go.th
P Preparedness - Interviewing A 0.71 0.74 0.76
status
A Awareness - Interviewing A 0.67 0.66 0.70
S Shelter Capacity peopl  (Shelters Capacity) / (municipal A 121.90 94.37 30.45
e/km2 area)
Ai  Infrastructure - Interviewing A 0.66 0.67 0.78
g‘ preparedness
I
E) Up  Urban Planning Interviewing A 1.00 0.74 0.76
3 enforcement
_ o
-g 5 Es  Floodresponse - Interviewing A 0.40 0.78 0.76
o 3 .
n = capability
g
b Ws  Flood warning - Interviewing A 0.87 0.82 0.90
ko]
E system
= ER Evacuation routes - Good evacuation routes A 3 2 3
management = 3
Fair evacuation routes
management = 2
No evacuation routes
management =1
| Reliability of local - very reliable = 3 moderately A 2 3 3

government

reliable =2 less reliable =1
not reliable =0
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Table 3  City Flood Vulnerability Index Variables (Economy Issue)
Variable value
Issue Abb. Name Units Equation/ Definition/ Source Factor*
Hat Yai Chiang Mai Ubon.
(Number of people Unemployed) / (Total
g Um  Unemployment % people in working age), Source: http:// S 0.80 1.10 0.60
Qo
g statbbi.nso.go.th
£
3 Economic Inequality/ Gini Coefficient for wealth (inequality
> O IEq - S 0.47 0.42 0.45
g 2 Income between 0 and 1)
S o
c 2
o
U8J £ . Recovery time less than 2 weeks = 1,
w Rt Recovery time - S 2 1 2
< 2-4 weeks = 2, more than 4 weeks = 3
3
2 Maximum runoff of 3 .
S RO o m’/s  Source: http://water.rid. go.th/hydrology/ E 1623.50 822.41 5134.00
@ ™ main river
>
Hm Hotel - Interviewing E 0.78 0.07 0.04
. . (Gross provincial product)/(Gross country
= Province and national
3 | . . - product)x100, Source: https://www. A 1.93 1.51 0.76
© income ratio
[} nesdc.go.th
£
=
Urban plannin
E‘ 3 Up P g - Interviewing A 1.00 0.74 0.76
o 3 enforcement
c O
g @
w3 . Infrastructure s o
£ Ai o m’/s  Interviewing A 0.66 0.67 0.78
2 availability
8
E Dn Drainage capacity - Source: http://water.rid. go.th/hydrology/ A 910 445 2300
P Disaster preparedness - Interviewing A 0.71 0.74 0.76
Table 4  City Flood Vulnerability Index Variables (Environment Issue)
Variable value
Issue Abb. Name Units Equations/ Definition/ Source Factor*
Hat Yai Chiang Mai Ubon.
) 5 Air quality data include SOz,
g Air quality - NOZ, COZ, 03, PM_ ., Source: http:/ S 11.35 17.90 18.49
e >
5 2 = airdthai.pcd.go.th/
E «- Q9
c _‘C“ ©
.g 2 (Amount of waste not taken into
o}
g 3 3 the disposal system (tons/day)) /
8 Sw  Unmanaged solid waste - S 0.32 0.86 0.70
g (total amount of waste generated
(tons/day))
Data from the local government
> Green area % o A 36.70 10.69 23.11
= organizations
Qo
[
2 Urban planning o
= - Interviewing A 1.00 0.74 0.76
s > enforcement
o
E S
§ 3 Water quality index ; Good water
E é Wq  Water quality - quality = 1.00 Very deteriorated A 0.50 0.75 0.50
‘Z’: water quality = 0.25
o
3 . Waste management plan
< Solid waste management .
> Swp available= 1 A 1 1 1

after flood

No waste management plan = 0
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Table 5 City Flood Vulnerability Index Variables (Physical Issue)

Equations/

Variable value

Issue Abb. Name Units . Factor®
Definition/ source HatYai  ChiangMai  Ubon.
T Topography % Interviewing/ Topographic S 5.20 10.00 3.00
% map
3
E 2 Fo  Frequency of flood event - (number of floods) / (years E 0.30 0.19 0.38
S .‘% 5 considered)
® & o
2=
o ﬁ ; Ro Maximum runoff of m’/s Source: http://water.rid. E 1624 822 5134
] m
o main river go.th/hydrology/
=
R Infrastructure recovery time  day Interviewing S 3.62 2.35 13.06
Bc  Building code availability for - building control standard A 1 1 1
9 flooding preparedness available = 1
3 No building control standard
o 2
®W = = =0
g &8
> [}
£ 8 < DL Dikes/ levees length per % (Length of dikes or levees)/ A 86.87 42.86 31.25
@ = river length (total length of river)
@
>
Dn  Drainage capacity m/s Source: http://water.rid. A 910 445 2300

go.th/hydrology/

Note: * E = Exposure, S = Sensitivity, A = Adaptive capacity
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Figure 1 Flood Vulnerability Index
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Figure 2 Standardized Flood Vulnerability Index
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