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Abstract

The objectives of the present study were to isolate active compounds from the stems of Ficus
foveolata, and to investigate their cytotoxic activity against several cancer cell lines (MCF-7, HT-29,
KB and Hela cells) using Sulforhodamine B (SRB) assay. Phytochemical study of the stem extract of
F. foveolata led to the isolation of four known compounds including flavifloramide B (1) foveolatamide
(2) N-trans-feruloyltyramine (3) and N-trans-grossamide (4). Their structure determination was elucidated
by spectroscopic analysis (NMR and MS) and compared with previously reported data. The compounds
were then investigated for their cytotoxic activity. Among the tested compounds, the compounds 3
and 4 exhibited cytotoxic effect against MCF-7, whereas the compounds 1 and 2 was inactive in all
tested cell lines. Compound 4 showed the strongest cytotoxic activity against MCF-7 with IC50 value
1.70 pyg/mL, whereas compound 3 showed moderate activity with IC50 value 4.98 pg/mL. Camptothecin
(IC50:0.00116 pe/mL) was used as a positive control. Moreover, the compounds 3 and 4 did not show

any cytotoxicity with normal cell at the concentration of 10 pg/mlL.

Keywords: Ficus foveolata, cytotoxic activity, breast cancer
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MlueuiiuziSaeiaundu wwfosdinisiddsuuda
vesduintuneu Ussann 510% vewwSuinan
msfndevsiugnssufidnenenuainiows Sedlade
wianiannsarlFgudneudemelaense vieens
\Anananuunnsesmaiugnssuiiflegifsluwadne
TiAnn1snaneiugduuziseld (Goodarz, Stephen,
Alan, Christopher & Majid, 2005; Preetha, Ajaikumar,
Chitra, Kuzhuvelil, Sheeja, Oiki, Bokyung, & Bharat,
2008; Clarke, 2016) 91N15HALDINTHANIVDIULLSS
TuszezBuduveazise flheenaadliuansennisla 4
viiop199uande1n1seeslnagemia wu fe1nisle
wazdssruniadunaiuny Furededs ndues
aun wiellomsynideauduiondunaiuiu Jiden
28NHAUNG ﬁmiLUﬁauLLanammLLazlstm'Nﬂw
fifoufiiuy vidodudu q vessnene yde wied
Goartualva dmiinaslagldanieg Sornisunuuy
Fann wazdnmavdsuuadunistuaieveadild
wardu 9 urenisiarderaiatuiowiniaym
Su 9 Iguiy fofy AUaeuzSedlvgFainldsunis
Snwnnagduinsvesvilaney neufiagldfunsifady
T dulsauzise (Minjoung, William, Fiona, Greg &
Georgios, 2018) InevilulsAuziSsanunsanusladu
4 539y JufarszorazUiUenieTEAUANTULTY
vadlsmuzislaun svoeil 1 fouiile vide wnauwids
fuundn wazddlignawszesd 2 fewile Fudy
wnanziSaflaunlngtu Léuqﬂawuﬂﬂaiuﬁa@aﬁa
0¥t swewil 3 AouideuzSelivuelngiu Gugna
dreferzdrades dWdemiivdesdieglndideide
wiseTesiiunzde wavsvesil 4 Aewilouzised
yunlmnnuazananuiddodendootezdiufes
Wz Ve uwninsgnedinsualadinluduieide
wIeetuirdu 9 wu Usa fu aues nszan lunsegn
Wuduy (Donna, Stephen, Frederick, Mary, Elliot,
James, David, Carolyn, Milburn, David, Mahul &
Jeffrey, 2017)

v @

JagtulsausisaduanmnisdeTindudu
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Ay vesrumilan uagiuwildaiindunnd odnns

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 13 atu? 3 Uszduiou Aueneu-suau 2562

aundelannwuinlud wa. 2561 d§UreuziSeeln
dauau 18.1 druau wazdifidedinonlsauzisa 9.6
drumu TnelsauziSeiinu 5 Suiuusnvedlan leun
uzi5aUon (2.1 a11) deSadnui (2.1 a11) uziSesion
anaun (1.3 &) uzidealdlng (1.8 d1u) wazuziss
nsEmzes (1.0 d1) dlsauzisiiduaing
vosnsdeTingegatulan fe uzisen (1.8 druaw)
uziSeanldlug (881,000 AW) ULLSINTLNILBIMNT
(783,000 AL) U596V (782,000 AL) LazULS AU
(627,000 Au) wenanilaiinsannisalinanelud
2040 wﬁ@”ﬂwhﬂmL%ﬁ'mimil,ﬁmnﬂﬁa 29.3 47U
Al LLaxé’mwmsLﬁa%ﬁmzLﬁuqaﬁ'ﬁuﬁ]u 16.3 auAU
aneae (Bray, Ferlay, Soerjomataram, Siegel, Torre
& Jemal, 2018) dwsuan1unisalnisiinlsaugise
Tudszindalneauiilafisenuluswunisdestuues
AUANLIANS IR 1RBNTENTIEITITUEY (WA,
2561-2565) 1891 MT w.e. 2557 Ussinalnedl
fidedinanelsauzise 70,075 au luwawe 40,161
AU AN 29,914 Ay FadodnuziFaduanunnis
mesuiuniwaziuwlduiiviudes 9 lsauzids
Aduanmmnisidedinlumamogegn 5 Susuusn
Tounugieiu uziSson uziSsildluguaznansudn
uziSeraanuazAeeviey UviSudnlionun Lavazise
NanBIMIS a':;umL%ﬁL‘fJua'ILmﬂflsLﬁa%%m 58U
usnlutnands loun uziSeiu uziSalon uziSadn
wy wzdainungn wazuzissanldluguazninsmin
fugd1nu (National cancer institute of Thailand,
2018) wwanenissnulseuzisdulagiuansasnm
Tonaneds laun nslaaiivnde n1sridn $985nwn
aiiquiuddn nmsshwnuuyad sasluuinde ns
Ugnanewadruniie waznunssunsave dalvg
arldnsSnuiinaunauiu §938nssnulsnuzids
dndngindnadafesfitinnnissne Tnsanie
at9BnsSnuseevionivade ulasdudsnsi
fusganzanas uidamugredwaunnnlasunatia
Aga1nmslen wariisnenudenisaes Fatudy
ymitdsalunisdnudenidvide anumeney
Tunsthansaneandueisssuyd Wy anivayulng
iedudumaduziSuazannisaoniadudnniaden




wikluns3nwlsaugideiiunaula iesannivanulng
uundavesansiafififigninisdanwdinainnane
waefianuduiius wu a1s paclitaxel fiafnldain
Waenuarluvesau Pacific Yew (Taxus brevifolia)
wATANINAUTARIARER (vVincristine wag vinblastine)
fanalaandunnanien s (Catharanthus roseus
oeflunad Apocyanaceae) slqyissunzislivaneuio
Wy NzSeSaly uziSaiun ugiSednld [Wudu (Bhanot,
Sharma & Noolvi, 2011; Prakash, Kumar, Kumar &
Ajeet, 2013) fistiu msfumansuFesnainiivayulng
wltlunsdestunsesnuilsauziSfeinnududu
fnsgulss (Ficus foveolata Wall ) Lﬂuﬁ‘nagumi
wilavilefiogluned Moraceae Tasswammnsensng
mmgﬁﬂmzywﬁuﬁmluﬂizmmlma Taglyaiau
fnsgituTsanneand iy viaduthin thgsids
Ungeaussanmvnane wagliluenang aug (Suksri,
Premcharoen, Thawatphan & Sangthongprow,
2005; Sermboonpaisam & Sawasdee, 2012) 5o 14/ WHu
druusznevlumivenauudwidielflunissnulse
uziSeen upSeiu uaruzEaierna (Thonedeeying,
Kitsiripipat, Ruangnoo, Pibanpaknitee & Itharat,
2017) uenanifusiisUsema Wy Ussmaulia 3
nstdenddenanainusinnseiulsanuadunedu
ﬁuﬁwﬁmﬁaﬂszéjumsa%ﬁqﬁmmaqw@qwé’aﬂaamym
1@ (Kunwar & Bussmann, 2006) 35189740 15fAN®"
p3AUsEnaUNILALiaInasainuesasudinseiulss
WUEINANA1 9 Feenguisnisaniwdivnanla liun
130§y Stilbenes 1y gnetol Fauenlfainansadn
Fumuea (methanol extract) vesadushnseiiulss
ﬁqwéiumﬁu&wu%ﬁ butyrylcholinesterase R
JueulwifiAerdeatulsrauendey (alzheimer’s
disease) AeA IC,, Winu1.3 uM (Sermboonpaisarn
& Sawasdee, 2012); miﬂq'm sesquiterpenes Rt
foveolide A ua foveolide B auanliainansann
Fulemueavesdrdusinseiiulss fignianandufiv
fowaauzi3eald (human colon cancer-SW620),
\waaNzI59RU (liver Cancer-HepG2), WwadugiSamul
(breast Cancer--BT474) uagiwaaugiSanseinig

91715 (gastric—-KATO-III) Tunaeanaassla lnanwu
11873 Foveolide A figndanudufivdewaduyse
SW620, HepG2, BT474 uaz KATO-lll siean IC_
WiNAU 21.75, 39.97, 31.34 uaz 30.38 uM A1Ua1AU
Tuvueiians foveolide B uansqdanuiufiy lany
AeaduzEaldviniu dem IC,, wirifu 20.58 pM
(Somwong, Suttisri & Buakeaw, 2013); miﬂq':u
triterpenes WU ficusonolide Fawenldanansadn
Fumueavesdrfusinseiiulseilgnslunisduds
msasuyRulnveswaduziSeanldsda H116 (Human
colon adenocarcinoma) waglwaduzisslonviln

H125 (Human lung adenocarcinoma) Tunaen
NAADY AIBAY IC,, WU 17.2 pM uaz 24.2 M

fINa19u (Din, Uddin, Hussain, Khan, Khan, Shad
& Choudhary, 2013); &150§1 Benzoquinone u
2,6-dimethoxy-1,4-benzoquinone Fakenleain
anntuleiassdnnuasdrnusiinssNulsalignsau
dy a a Y 1 dy
Wolnuailsulannede Streptococcus pyogenes,
S. mitis, S. mutans wag Bacillus subtilis Taailan
Y v o = 1 N a v
ANUIUTUAgA AN sadugTTaluATiSY (MIC) 16
WiINAU 46, 46, 93 uag 93 UM MUAIRU LagdlA1AIu
dudusigafianunsadnesuaiiBels (MBC) lawiniu
46, 46, 186 La 93 uM AINFINU (Meerungrueang &
Panichayupakaranant, 2014) 4anNENUETNEY
lignanamides 11U foveolatamide @auanlaainann
TulefiaosdinnvosainudingesNulss AgnsauLe
a a Y dgl al
wupisulannelie Streptococcus pyogenes Towil
A7 MIC wag MBC M1AU 45 tag 45 uM fIuaInuy
(Meerungrueang & Panichayupakaranant, 2016)
91N31891UNTAN10IAUTENOUNIBATILAZENTNI
FINNVDIAAULINTZNUTTINTTIBULIED WUET
A < = A Aa L6
nigvanstinmiaulalaeanizansniignslunis
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wazuwlsaUnungn (Hela)) vesansusansiuenla
FeuideilondaniludnisAunvansddgniigns
4 3 < a o I v
Auaduzisinazo1aiunumimulldidueidu
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10835 Sulforhodamine B--SRB
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& ) o 1 P
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ihensain 80 nsuluensie quick column
chromatography ldfvhavanelumseesuandatios
TUmaann e wnww: wiiaezdwn (100: 0-20: 80 vA)
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tansazaneiildanmsvzaiieszflagds Thin Layer
Chromatography--TLC #5198 U03AUIZNaUNINLAL
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solagleis silica gel column, (@15 1 A3W/silica
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19875 TLC aglaansanmun 7 fraction (5.1-5.7) 4115
afia fraction 5.5 (2.7 n¥) WuensefLISTnilou
Auffuansafiatu F5 udtedesvinazaiefinneiy fo
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11 4 fraction (A-D) 11 fraction B (605 fiadnsu) 11
wenrelaeldld silica gel column emepaslsnody:
WVUea (96: 4 vA) agleansana 4 fraction (B1-B4)




niuthansadin fraction B3 (323 fadnsy) w1uen
nolaeldis Sephadex LH-20 column gaistuyniuea
100% thansazatedildainnisszandnszilagis
TLC azlaasanaun 6 fraction (B3.1-B3.6) Wazin
a15dnm fraction B3.2 (103 fiaansu) lUuensenae
3% silica gel column ¥gse AaslsNesuluNIUea
(98: 2 Lag 96:4 %v/v) aglaans 1 (9.5 Tadnsy) uay
2 (22 fadniu)

ansana fraction Il (1 A5W) W Lenmlay
1935 Sephadex LH-20 column %z6ine Aaslsneosy
nuea (50:50 v/v) Yransazanefildannisssan
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ntuthansadin fraction IID (762 fadnsu) w1uen
ApRI835 Sephadex LH-20 column azlaaisarin 5
fraction (IID1-1ID5) wazin fraction 1ID4 (182 mg)
NBNADAIYTG silica gel column VLAY LanNIYU:
Lofiaaz@ian (40: 60 v/v) agla 3 (24 Nadnu) uay
4 (36 fiadn3n) thasudgnsiuenld (1-0) figed
nanwalmgnslanasmemaianadningalnd
lauA 1H-13C-NMR waz ESI-MS tludu
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waduzsanldlunsusziiudneninvesans
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Ugnsiuentaanaisaianeutuiefiaosdinnved

4 N 4 J 3 & 1 v a
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o £ v a wa
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NNSAUNTNARBUGYVITNTININ APV NNV INLAY
AT NBAIENT AUSLNAYAIERNT UK INSISDAIVAT

a s o & 3 @ &
uAsUNS lagyinnisinieifeaanuzidlusmisiaes
waayia ALeusdN (Dulbecco’s Modified Eagle
Medium--DMEM) Nldunauves@iaugnia 10% (10%
fetal bovine serum) Wag penicillin-streptomycin
Sovay 1 lngideduguinsiieswaainiuauANaTy
gaunil 37 °C wazdifiiwansueulneenled (CO) 5%
Junan 24 ks

4. nsnageugvsauluiiviowaduzise

thansudgninenldanarsataneuty
Loiinerdnnvesaduiinnsziuls 4 uia flavifloramide
B (1), foveolatamide (2), N-trans-feruloyltyramine
(3) wag N-trans-grossamide (4) %ﬂaa‘quémm
Wuiivrowaduzise 4 wda loun waduzSadiuy
¥in MCF-7 uziSeanldlvgudn HT-29 uziisos
Unvdin KB waruziseslinuagnudin Hela #ae733
Sulforhodamine B--SRB (Skehan et al., 1990) 35
nsnageuBunaewadadiu 96-well microplate
U3unasvquag 100 pl (F113u 4000 Wwad/vau) LAy
asavaeiediiedluomadeasadlldnnududu
qavneseERusng 9 (0.00032-5 pg/ml) Tngliuviauay
100 pl uazidesludinzidsasadiiniuaunuiy
gl 37 °C wagdifingansveulaeenlediovay 5
\Wunan 72 lus dleasunaires gasmimg
\Foamadenn udidawadiee s AsIead 1
afs Mnurhnsdtesnsdsaeadaduliung
mauay 200 pl uaztluidedluginesdsdnadaiy
svozhan 72 $alus ilegnissenvesaduz fauTey
\isurunguauauililldiAvansuignsinenldann
ansataneuiuefiaesdinavoinsziulss Tuns
NAARUSNIINITTONVOILAAAI183S SRB assay 13U
MNINsASsadiae TCA Sovay 40 wazsanelid
gounndl 4 °C (Juszerna 1 Halus Srdeth was
Mn1sdeuadlaevinnisiinaisazals SRB fovas
0.6 Tunsmezddin (acetic acid) Sovaz 1 feieliuy
30 Wit fgaumgiivies antudredesndaensnoyd

a v '

Andosay 1 wavdenidliauuste avaneddeu SRB 7
Fuegiulusurammaneluwadisaisazats 10
mM 84 Tris base (pH 10) mmﬁ?uﬁﬂiﬂéwmmi@m
Aduuas UV fianueindy 492 unluins (nm) fae
wdessnulilasinan (microplate reader) lagvinnns
NAFBURIUA 3 §1 thdeyaiildumainiseongnd
ovaznsfudmenaduy Salnsldaunis il

% Inhibition=[(OD control-OD test)/OD control] x100

1y OD control Uag OD test Al AIN1IYANAULAS
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voawaduzSeiilildldarsmaaouuaziinisganiu
wasesmaduzisildansmaaey audu Fadunis
Anwgrsanuduiiviewaduzifevesansusansi
wenle Tngvinisudana fall drawsaduduead
upsdlddonninfosay 50 waneiludignd  usdn
annsadudsldinnnindesas 50 uansirfigniey
\Jufivdewadusds Seagtinlumen IC_, a7nei1 dose
response curve Fadudiiusdinnudufiviewad
(cytotoxic activity) lngldan Camptothecin WJu

positive control
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ananlylun1simsizvidaya

Y

MNsANYEITILIL 3 AT uathunmAeae
wazseuNalugUAnady LavAndeauuninggu

NAN1S298

NNTHENBIAUTENDUNIIATIVEIANTENR
Srduiinseiiulss annsausnansuIqvsasiTeay
TAS9Es190La2 4 @19 Ao flavifloramide B (1)
foveolatamide (2) N-trans-feruloyltyramine (3)
way N-trans-grossamide (4 )(iﬂ‘ﬁ 1) ﬂqmﬁm&a%’w
H-C NMR wag MS)
way muﬂsa‘umaunwaua Aiflsnsauliuds Faise

arawmadanisaninsalnd (H

avLoen mu

Flavifloramide B (1) fidnwauztdunsdvia i
gmstuana C_H NO ESI-MS d
pseudomolecularion [M+H]+ m/z 685, "H-NMR
(500 MHz, methanol—dd) S5:4.84 (1H, d, J=2.0 Hz,
H-1), 3.68 (1H, overlapped, H-2), 7.26 (1H, s, H-4),
6.76 (1H, s, H-5), 3.91 (3H, s, MeO-6), 3.57 (3H, s,
MeO-8), 6.32 (2H, s, H-2", 6"), 3.68 (6H, s, MeO-3’,
5), 6.92 (2H, d, J=8.5 Hz, H-2”, 6”), 6.64 (2H, d,
J=8.5 Hz, H-3”, 57), 2.52 (2H, td, J=7.0, 3.0 Hz,
H-7"), 3.39 (1H, m, H-8"); 3.19 (1H, m, H-8"), 6.81
(2H, d, J=8.5Hz, H-2"",6""), 6.63 (2H, d, J=8.5 Hz,
H-377,57"),2.67 (2H,t,J=7.0 Hz, H-7""), 3.33 (2H, t,

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

7 13 aUun 3 Usedfeu fueeu-Sunau 2562

=)
=p.

J=7.0 Hz,H-8”"); "C-NMR (125 MHz, methanol-d )
S:41.6 (C-1), 50.2 (C-2), 127.2 (C-3), 135.2 (C-4),
109.1 (C-5), 149.3 (C-6), 143.1 (C-7), 147.0 (C-8),
173.9 (C-2a), 170.0 (C-3a), 124.3 (C-4a), 125.2
(C-8a), 135.3(C-1), 106.0 (C-2’), 149.0 (C-3’), 135.0
(C-47),149.0(C-57),106.0 (C-6"), 131.1 (C-1"), 130.8
(C-2”,67), 116.3(C-37,5"),156.8 (C-4”), 35.4
(C-77), d2.7 (C-8”), 131.4 (C-1"7), 130.7 (C-2"",
677),116.2(C-3”7,5”7), 156.8 (C-4”7), 35.6 (C-7""),
42.4 (C-8”), 56.7 (MeO-3"), 56.7 (MeO-5"), 56.8
(Me0-6), 60.8 (MeO-8) (Chaves & Roque, 1997,
Greca et al,, 2006; Wu et al., 2013)

Foveolatamide (2) fanwauzidunddvaas gns
luana C H NO  ESI-MS 1
q 38 42 2 10

pseudomolecular ion [M+KJ+ m/z 725, "H-NMR
(500 MHz, methanol—da) S: 4.32 (1H, d, J=7.5
Hz, H-1), 3.68 (1H, t, J=7.5 Hz, H-2), 2.65 (1H, dd,
J=7.5,4.5Hz,H-3),4.89 (1H, d, J=4.5 Hz, H-4), 6.53
(1H, s, H-5), 6.53 (1H, s, H-8), 6.50 (2H, s, H-2", 6"),
7.01(2H, d, J=8.5Hz, H-2”,6"), 6.69 (2H, d, J=8.5
Hz,H-3”,57),2.70 (2H, m, H-7"), 3.51 (1H, m, H-8");
3.27 (1H, m, H-8”), 6.97 (2H, d, J=8.5 Hz, H-2"’,
6”’), 6.68 (2H, d, J=8.5 Hz, H-3"", 5”"), 2.52 (2H,
td, J=7.5, 3.0 Hz, H-7"’), 3.18 (2H, m, H-8""), 3.76
(6H, s, MeO-3",5%), 3.78 (6H, s, MeO-6, 7); “C-NMR
(125 MHz, methanol—dd) S5:52.4(C-1),49.9 (C-2),
54.6 (C-3), 85.3 (C-4), 107.5 (C-5), 149.0 (C-6), 149.0

7),107.5(C-8), 175.0 (C-2a), 173.7 (C-3a), 135.0
C-4a), 134.0 (C-8a), 135.3(C-1"), 107.1 (C-2°), 149.0

3%),135.2(C-4°), 149.0 (C-5"), 107.1 (C-6"), 131.1
C-177), 130.8 (C-27, 6”), 116.3 (C-3”, 57), 157.0
C-47),33.7(C-77),42.9(C-8”),130.9 (C-1""), 130.7
C-2"7,6"),116.2(C-3"",5"7), 156.9 (C-47’), 35.5
(C-777),42.6 (C-8"’), 56.8 (MeO-3", 3’, 6, 7) (Wirod
& Panichayupakaranant, 2016)

(C-
(
(C-
(
(
(




N-trans-feruloyltyramine (3) §dnwaugidu
vosuiadindos dgnslutana C H NO_ ESIMS i
pseudomolecular ion [M+2H]+ m/z 315, "H-NMR
(500 MHz, methanol—d4) S:7.10 (1H, d, J=2.0 Hz,
H-2),6.78 (1H, d, J=8.0 Hz, H-5), 7.01 (1H, dd, J=8.0,
2.0 Hz, H-6), 7.43 (1H, d, 15.5 Hz, H-7), 6.39 (1H,
d, J=15.5 Hz, H-8), 7.04 (2H, d, J=8.5 Hz, H-2’, 6"),
6.71 (2H, d, J=8.5 Hz, H-3",5"), 2.73 (2H, t, J=7.5
Hz, H-77), 3.45 (2H, t, J=7.5 Hz, H-8"), 3.86 (3H,
s, MeO-3); "C-NMR (125 MHz, methanol-d4) s:
128.3 (C-1), 111.6 (C-2), 149.3 (C-3), 149.8 (C-4),
116.5 (C-5), 123.2 (C-6), 142.0 (C-7), 118.8 (C-8),
169.2 (C-2a), 131.3 (C-17), 130.7 (C-2,6°), 116.3
(C-3",5"),156.9 (C-4"), 35.8 (C-77),42.5(C-8’), 56.4
(MeO-3) (Tanaka et al., 2009; Xie et al., 2014)

N-trans-grossamide (4) &
anslatana C H N O ESI-MS &
Y q 36 36 2 8

ARG RERY

pseudomolecular ion [M+H]+ m/z 625, 'H-NMR
(500 MHz, methanol-da) S:7.07 (1H, d, J=1.0 Hz,
H-2), 6.74 (1H, overlapped, H-6), 7.41 (1H, d, J=15.5
Hz, H-7), 6.37 (1H, d, J=15.5 Hz, H-8), 6.89 (1H, d,

J=2.0 Hz, H-2"), 6.78 (1H, d, J=8.0 Hz, H-5"), 6.75
(1H, dd, J=8.0, 2.0 Hz, H-6"), 5.88 (1H, d, J=8.0
Hz, H-7"), 4.14 (1H, d, J=8.0 Hz, H-8"), 6.99 (2H, d,
J=8.5 Hz, H-2”, 6”), 6.71 (2H, d, J=8.5 Hz, H-3”,
57), 2.72 (2H, m, H-7"), 3.46 (2H, m, H-8"), 7.04
(2H, d, J=8.5 Hz, H-2"", 6”), 6.72 (2H, d, J=8.5
Hz, H-37", 5”), 2.72 (2H, m, H-7""), 3.46 (2H, m,
H-8”7), 3.78 (3H, s, MeO-3), 3.84 (3H, s, MeO-3’) ;
PC-NMR (125 MHz, methanol-d ) s 130.4 (C-1),
113.2 (C-2), 146.0 (C-3), 151.2 (C-4), 129.4 (C-5),
118.1 (C-6), 141.7 (C-7), 119.5 (C-8), 172.9 (C-2a),
169.0 (C-3a), 132.6 (C-1"), 110.6 (C-2"), 149.2 (C-3"),
148.0 (C-4’), 116.4 (C-5), 120.0 (C-67), 90.0 (C-7),
58.7(C-8’),131.0(C-17),130.7(C-2”,6"),116.3(C-3”,
57), 156.8 (C-4”), 35.3 (C-7”), 42.2 (C-8”), 131.3
(C-177), 130.9 (C-277,67"), 116.5 (C-3"7,57"), 156.9
(C-477),35.7 (C-77), 42.5 (C-8""), 56.5 (MeO-3), 56.8
(MeO-3’) (Seca et al., 2001; King & Calhoun, 2005)
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(2

(3)

(4)

A 1 1A59a190ea15U3avE (1-4) Nwenlaanansadnddudinsedivlse

devansfiuenldfomaundnwmandesas
vasnsduamsiasayiviafewaduzdaduuein
MCF-7 uzi5saldluajuin HT-29 uziSsosunuin
KB waznziSeUnungnvila Hela Ingldansiiaaud
$u 5 pg/mL wudans 3 waz 4 wihiuilgrdlunis
Fudanssaivlnvengadusdadiualauinnia
Yovar 50 lawans 4 fovddudinisasayivinves

o A

U 13 atu? 3 Uszduiou Aueneu-suau 2562

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

waduzisuduulafnansiernisduguiniuiesas
84.50 59983u1AD @15 3 dAn1sduduvinduiesay
54.84 (151991 1) Tuvuziians 1 wa 2 laflgnsduds

[ '
@ )

nswsgyivlaveuaduzisismualdnageu (qvd

%
< o

fuiatieanii 50% lafignsdudinisadgiiulaves
Uz159)




71319 1

Sogarn1sdudimsniyaulnveavasueissvesarsikenlavinarsannaifiusiinseiulsenn g

5 lulpsnsunadadans (n=3)

a1 Zaeazn1sdudwaavasuziefinnududu 5 ug/mL(Mean + SEM)

MCF-7 HT-29 Kb Hela
1 30.98+7.43 25.26+6.50 N.A. N.A.
2 22.91+0.25 7.19+7.56 N.A. N.A.
3 54.84+1.24 7.99+5.55 N.A. N.A.
4 84.50+3.13 49.47+6.88 N.A. N.A.

flavifloramide B (1) foveolatamide (2) N-trans-feruloyltyramine (3) N-trans-grossamide (4)

N.A.=liflgnsdudsnsiasgiivinveswadugis

thans 3 waz 4 @gvssudinisaiaifule
veawaduziSeldunnnindenay 50) nadeugnsAIY
Juiivrewaduziduduuiissiuanududusig
(0.00032-5 pg/mL) Wiemaududuvesansiianunse
FudsmawiaivinveavadurSadualdnnnindes
ag 50 (IC_) wud1 a1s 4 figndlunsinuwaduyiSe
uaLseign tnedan IC,, WU 1.70 pe/mL

M1319 2

5990Ae @13 3 dA1 IC_ Wiy 4.98 ug/mL Tneld
Camptothecin L*T;Jusqmmmmmm (m'mﬁ 2) 4anan
i \flevans 3 uaz 4 firududuresasiniu 10
ug/mL nageugvsaudufivsowadund wuinans
Finanliuansgrsauiuiviewaduni

gnsaRuiuiivnwaduzisudg nuvesasiuenlavinarsannanulinseiulse (n=3)

as quspdufivsowadusiSadiun MCF-7 (IC,, pg/mL)
(Mean+SEM)

N-trans-feruloyltyramine (3) 4.98+0.054

N-trans-grossamide (4) 1.70+0.065

Camptothecin (Positive control)

0.00116+2.18 x10-4
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n15anUsI8Na

NTuENIAUTENaUNIIARYRATaiRNYIY
Fuieiiaesdinmvosddudnsziivlsedeisnedud
Tasulnns 1@l aunsousnansudansld 4 ans loun
flavifloramide B (1) foveolatamide (2) N-trans-
feruloyltyramine (3) ez N-trans-grossamide (4) R
Duansiinsulassadioud demhludsefiugnany
Wudivrowadugide laun waduziSadiuy (MCF-7)
uziSealdlug (HT-29) uzi3eeeunn (KB) wazuzi3s
Unnungn (Hela) Wuin laneans 3 uag 4 wihbudid
quisanduivrewadunSadug (MCF-7) luvaiedi
a15 1 uaw 2 ldfigrsemuduivrowaduzatmu
ldnageu tnvans 4 fansanulufiviowadusiss
EAEEUED (IC,, wiiu 1.70 pe/mL) ey
fuens 3 (IC_ wiru 4.98 pg/ml) usidesninans
wm3gIu Camptothecin (IC_ Wi 0.00116 pig/mL)
UONNTTINUTIENT N-trans-grossamide (4) waz
N-trans-feruloyltyramine (3) Lﬁaﬁﬂﬂmaauqmé
aunduiivsewadinsidocni nudassenann
Lifmnundufivdowadinedond

ANNNANITITEAINANILTI89TUNTITEN

v
1Y)

atuayuNan1sIeUNUIT @13 N-trans-grossamide

<4

Fnenliannuinvesdueuiu (Hyoscyamus niger)
Faduiivlufiegad Solanaceae fgndanuiuiiv
GiEJL%éJJSL%ﬂGiEJ?,JQﬂWN'm (human prostate cancer
LNCaP cells) Ag@n IC,, AU 33 uM (Ma, Liu, &
Che, 2002) Tuvausfians N-trans-feruloyltyramine
fiwenldanardunes Casearia membranacea (14
Flacourtiaceae) figndanudufivsowaduziFade
\HeAu1IveanY (Murine Leukemia Cell: P388) Ag
A1 1C50 winAU 2.20 ug/mL (Chang, Duh, Chen, &
Tsai, 2003) fetfuarnwanisisetinuinans N-trans-
grossamide kag N-trans-feruloyltyramine Fuen
laanarsannanaudinsgiulselidnsninduwigly
msifuansitunissyiiulnvesrasuzisuauy
#luszfunasaneass Jstoyadenadudoyad
uraulailuAnwnegenlunisdnwinalnnisvinau
vieundulassadamanindniiesdsuutas
TassasnsliilgnssudamadusiSeldatu uenani
franansaiteyaiilsianaiuddsluldiduteyandn
grumeInrmansiieifiuyanlifufivayulng
Hnsgitulsela

&
2 g }%; g
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Abstract

Breast cancer is an illness which ranks as one of the most significant global health issues since
it accounts for the increase in both mortality rates and medical treatment costs. Currently, there are
over 1.2 million new breast cancer patients a year throughout the world; and, it is found that 1 out of
8 female patients have been diagnosed with breast cancer. Respectively, this phenomenon, witnessed
by public health authorities, corresponds with the domestic situation. According to the Thai National
Cancer Institute, it has been established that the annual number of breast cancer cases are following
a rising trend. The underlying causes of the problem have not been clearly identified due to the fact
that in some instances of breast cancer cannot be cured even when it is detected at an early stage.
And, in other instances, a complete recovery can occur even when it has reached an advanced stage.
Inevitably, those contingencies interfere over time with the mortality rate. Accordingly, the American
Cancer Association recommends that women above the age of 20 should undergo a breast cancer
screening once a month. Evidence demonstrates that women who followed this recommendation
managed to terminate their cancer treatment within the first stage of the disease, hence approximately
20-40 percent of those cases avoided the development of the metastasis process. Moreover, it has
been demonstrated that 88 percent of those women tend to live at least five years longer afterwards.
Therefore, familiarity with basics principles linked to breast cancer prevention translates into a

diminished level of breast cancer prevalence and mortality.

Keywords: knowledge about breast cancer, prevent breast cancer, breast self-examination
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waniiinisuaiaund Tlausaauauld fnung
nszglumumaduiindes Tugetorellndides
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uzideriindy 1 dewadurdalsiuunniufazuds
a1semnsuazldssansuieedsiiudunsiouas
vargoeazeng 4 auviligUaeidedinluiige
(Ministry of Public Health, 2005)

uzdufuuduintuiidues iWeyrethu
duuane (terminal duct lobular unit) Tuifusdidl
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Parinyanitigul, 2016)

Jadedouazanuglunisiialsaussadium

wuirdladeidssdenisiinlsangid i
arududiussiueosluumedaiiiutu wugnssu
uazanIziIndey wazditladeidesanimaiiundann
1ﬁﬁﬂﬁ(National Comprehensive Cancer Network,
2015)

1. gmda Menafnlsauzisadiuuuinndy
WAYIY 100 Lvin

2. §veleiengu1nnin 40 U

dze

€

2D

dQ = o

3. QRS UIUSEILRBU mauaamm 129

VseE g vuaUsEILRow 81gu1nndn 55 U

sifynsauLsnegannii 35 U uiie

iaN
E>3

~
)

iusyialdensefuunaunulued

(6]
>
~
)
Zo
Y ﬁh

=

nunUszdnounieldenauindaluszeziaiuiy

6. guganiivseifmelasunisanesedsnm
UshamtianlulsunuuInnIelewnn taganie
A o~ Yo o oa Y | P
Woetlonguaelasussduesnin 30 U

a wva v

1. N‘Iﬂﬂj\iﬂuﬂig’mﬂauLG]’WU?,JW,JFI')'I?,JLﬁENLLau

o

Taifianandes

8. WuganiianuiaunAnisvugnssulu

£2¢

ATOUATY

v
o

wonNUFlEngeaninnizduimdniiy

a o

gy nelamsluingalondmunysedseu

<

[

LAl warhiAeyoaniIaInIg SuUsTENIUDIMISAT
whaeIvseludugadulsed AUUYS LA ALLASDIALT

Y 9
a

flueansged fAlins1eun1sIdesweInsAnueise
wWun wagdamuinludUisusisaiunsserusnngs
ndumsshwdieglunediu senmasniedey
o A - & v v o 8 A a

Fadiulonanlsauziiadunaznduidugiilofaniy

athasalfiosdnde (Lawitti & Parinyanitigul, 2016)

2INTVBINLITUAIUY

Fuelaevilusinlifiennslaluszezusn o us
sriflonisiawieit wu agmudeuendiuy enedl
21115170 Vi nALdUUS A au Ravideusiauduy
yiednwaimiiuy Funiingy Ju Wefeuduuialaty
§lsanszareluiivinalndidesiasnudouiuiion
fuf ime uenaniionanuennisiliianiziangas
Wy s tvinanas wazennisvesssuuiideu
uziSenszarely wu du Yeanszgn wazaues lunsdl
Aduszozgnany (Lawitti & Parinyanitigul , 2016)

< v
ITYTVDIUTLIILAT1UU

Tnevhluuzidaduud 4 seos fosvesd 1 8
swuedl 4 wilagiuil indnaeifinszesd 0 dhlude
saud Uty 5 svee Ao szeEdl 0-6 (Muhamad,
2012) §95303009uISUAUNIZUERS (Warawut,

(%

2017) A9t
syey 0 WuszuzSuauvawaduzise g8
Lignauludailedowinuy

syey 1 AoungSadlaunaliiiu 2 wuiuns
wazdilignarudideutmaes

FALHERTASEJOURNAS o 13 No. 3 September-December 2019

Science and Technology



202 2 floungiSelivunszning 2-5 wufuns
Feormazananuluirontuvdosuinusnuiuiol
Al 3eflaualdiiu 2 wuRues wazgnatudison
thimdesuinasnuiud wisibiunsnszaelugetons
B

szug 3 Neuugiisdvunlngnin 5 wuRluns
wazgnanddoutindesuinainuiuds uddsld
unsnszarellgeioayu

< ' [ = £
seey 4 uiiaunsnszaeludeieizdu q um

WU NN LAY

wwansnssnuuzisasullutagiunians
unnglanaunIsnssnwuzisaduni1vtliedng
W wu nMsbiteiivdausunugnvdiunisiviead
Fusuila (stem cell) iolfwaddusuia Wily
NALNUAE Tn1sLazlgad in1uasaniaiivade
n1sliueufved (antibodies) sdnfisof1uiad
upiSdlnaiomy msfudaraduridlnonizas (target
therapy) Saufumsliendudsosluuealnsiau 39
HunstufuvaduySeldliudsasaiuladutu
drunsinwufaiuiifuinesgulutagtu 6
JuwwdenfunssnvueSwdndu o funmddes
ordunisidaundn Wovrdowdedwesnain
Wuy FafudusvunuasnsianvesiouLiede
J1anarulufesseglnuy n1skdnLuUaIIuLA UL
wiosnuwndrundusnisndeildiu wsziinase
madaladeudsdesmniiuudesgnindisluias 33
Tl Asolonsranuuzdadunlussosusn fou
Woteflvumdnuan Selslunsosnanndiuy wwne
R IRALUUEIUAIUNMS 8N ILA LN Tnesdn
feuilofonauioifieseu q oon uavdniawis
Fonssdadiunionn dwiudiassresiiugse
ananueonlUgaontvdedldtnug unnddslsidvna
Bendu uenandFatduteentmuaslud
deutindedldsnusdenisiadmduneeniagiu
on Wumsiadafiasdnlufindruifefindenden
ilefalensinvesdsutieefiunslufindimiien

, ) NFEFIVINTUM IS BaLiisuede
U 13 atu? 3 Uszduiou Aueneu-suau 2562 v A < B
i g atuinermansuazinalulad

panliivun Fedosdnlondiuuiedng doutmies
15%nud deuthimdeddnfmidon wazndranionts
wihen dmiuszesiiuyifeGugnanilugeonzdu o
MSRIFALEULLUUNAS Ao NsRsiRLEuNee YD
13 waznnasanlusgen ileynsnasulauieu
io¥woonannamidontmihenaesils sauluds

v
% A

seutmdedlagseumun Wamsuuy Sesvoyitany
Afeuiiofounslusuduuiaesimaretoizlng
WA Wendndga Qﬂaaﬁnﬁmus’wmaﬁuﬁaﬁﬁu
winddnisanligiieiuaividavseaisuas
dWinsesiiodestuldvuzSanduundn

UDNLUATDINNITNIAA N1TABUEN WAZNITV
wilTinudn Sainssnumesedluunisuilaindnnis
Tnsnseindmensslivestveanuilonganisaing
gosluuealnsiou sadusesTuunseduliueSadu
wiivla muglufuliende Tamoxifen dsazly
pangusdedueeiluuealasau vliwaduzigals
wigpAulauazAose deas euzifmgaasapiuls
i unmdiaasiinsanlinisinulagisnsdusely
Fatnarldnsuadaiiedaentenideds wazsey
dndeslésnuiosn (Breast Cancer, 2016)

ATASIWATUNAIYAULDY

AMIATIVAULMBILeLTUNITATITMLES
whusluszezBudu mswwamadulsziidudent
20 iUl mnednldtou visoasdofnsasUinuunme
ADUNITATIVAILF LD IUADINTIUVUIA LATANWEY
Wurziinsasuulamasanan uvisauaziivun
Tnu wazudanniuneuiiusssiou Wesudssnu
eaufdadusfaedvnalndy udunanudnuuen
wwufsmaeananifiuszsufou ndatrgiones v
YoudIuLaziEnas Yrenarfimanglunisnsiadu
fio 57 Yundsdiuszinfeutuaniing (losntasil
Wunzeauyy dmSundgaienadingianiuazain

35n15m5999ile 3 35 (Boonloi, 2009)




A5N15A52AUNAILAULD

MImsENUNIiERUIes AsYINeEsa LA
Tnevhnsnsaifteuar 1 % ludasdausdiivszduiou
Ustanni 7-10 Tu Tnedudukous fuusnuesmsiszd
ey vienmalutienidninduniuag ilesnnly
P9srznatuduneg iR dsanusand,
Aoulddaau viiendrAeuiivuiaidudnldlagde
dufiidngSonosdsussSueununluuda viseldsu
nssidinuagnluuds Iimunfuiuiueudmsunis
anausenueaduUszsmnideuiionisand
e waglvinsaTuieafureanifeu Wy Yud 1 ve9

Wou vsetugavineveniiou Wusu (MThai, 2016)

1%
o

1. TURBULSNVBINITATIVATULAIYAULD
NsFuNAAINRAUNRAIENITAAN YN8 UBNYBY
WALNAI 1 vinnenisgulunisasiaduulagle
FUNTILDLUUAIFT FINATNWULVBILAIUNINNT
WasuwUaswesiiuuusely dnvaurvsaimitsilsey
+ a v a L% al G a Y & a o v
Yu fifeuyy Awmtdeuiy dunavseiiduidondsle
a o A X da a A | Vo a
AvanniinduniaUnivseldnisgiidunnuiey
WgUANULNIADI919 A NANRA lUINL R LS B LA
NISHUGIAN TR AI U TOLDITAUA LT IUD LA
YUNIA9919L0 98199 FananisiUasuwlasuad
Havilauaz sosyuiyuiednu

AN 1 Y1119n158uluN15R598 UL

TglRgunSIlawUUa1F? FUNAANYULUDY

v A a 9 = Y]
LG\’]u&I’MNﬂTﬁLUaEJuLLU@WENWJU:LI‘V]%]I&J ANWUY

v + a

Yaarmtallsesyy Aneuyy At dunavsed
LﬁuLﬁam?ﬂﬁﬂé’ﬁwﬁamﬂLﬁmﬁuﬁﬁmﬁﬂaﬁaﬁms@w
FunaFeuiteudussiiaestrenunnss@aluann
Wurdeldsne msiududntesifioanunsaseaiu
Frudreweaiuniaestsldodrsdaeu dunnnng

wWasuwUasvesiimilauaz sesyuuinediu

2N 2 MIMNSELNRANUEAUNAYDIT0UNTDY
PRV

oy a4 X v A o
PntulvenieTuns 2 919 iedaunnaiy
HAUNAYD508YNVDIRIMTIUTIUAUNTLAARN
= & 4‘ A 2 ~ = &
N15Ae3e Lleeanluseiluuzii9e13in1sness
voallaeliiAnseeyulad

AN 3 YINNNSELNNTBYRISIVDININTL

lnilevinazienielinduiontnenie
wd s U aiuitelidunnsesmsdivosians
& ety Lﬁalajwummamﬂﬂamﬂﬂﬁé’qmmq}ﬁlﬁmu
wtumausiolUAe nsaaTid

EAU HERITAGE JOURNAL

Vol. 13 No. 3 September-December 2019

Science and Technology



2. ANSENNNANURAUNRAIENISABIANWY
AYUBDNVDLAIUL

A2 4 N159EBlUNSHSINAIUL

nMsTRdumsTTRhTasTnuey A
ddyuesmIngme fle meslihituTesSnasdu
Tneldguihilovesiin® thnans waziouns Wnareuly
meaneih Wesndusumiildensdusa msed
dhusazdesrarliuiivenduy  ludhvaraas
wdufumendn q T Weswmnsumiweash
unleguuntimssendusumiiianansansonusze
wnuallel

AN 5 NSNAUS UL D UUNBE 1NN

FunaauinUnAi1fvewnal wIolden
sonanudlurasfinausnaliuunselinisdu
Ushafunasisasauduwa ldasduidu
USHUTIUNRENTULTY T evndauiinunfiagny
Pitvdedessenanthuuiiesinmsnelnglsifedudu

o A

U 13 atu? 3 Uszduiou Aueneu-suau 2562

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

a6 nsldihileadusnauiuy duneglasnus

Tuvirds Mihiondiuinmdug dwdley
T@$nudinfifoundenoutmiosilaindnanielyl
Tnensiesuuasiielinduidontienudsuas
osanmanduieduiuluazldannsanddnug
leeg19tnlau

AN 7 NMIATIARENITURUUTIUB SN UATYE

Intuiinisesalagnisusuuuiueusn
wrunyuAsey Tuvindenvagldiaunysi wie
TdnuouruIndndonsasiivdnandciazlnadid
Foamsnsan dievinliusnamssendutuneudun
\Entios szannsandladaaunt ety

A

3

AN 8 NsAALANUY AlEUAEe 3 17 AdN




nsedudus axldiadle 3 B adludnua
adnwdufunesidn 4 usnandudliiaiaduy
TuseduAauss 3 seu fe seduiuasldanniiaml
dntiey szaufidnasly wavseauiidndwidaiien
Tnefiamnslunmsaaanunsarilavansds  sawnsa
GonlisladSniledle

dnfugitiunlugy vieideidiuuun
wusihlfusunsuadlagiordudrsvesdifasuiiuls
qaﬁ'ﬁu WioTlarmandudndlddaay osonideduy
wlﬂﬂaaa&Jﬁu’%nmﬁﬂuﬁﬁmﬁﬂﬁﬂa"ﬂé’mﬂ IUBRGEGR
Tadaeauaruudllinauiuing mntaliuey
wieienssululiiuietu

msasduLseaues Winmsasafiania
Uselgviiegneunn mnlavinsilneududseiway
athiaueautiungy Wislivsvanmueudiuumues
wailonudRauniviudeuntadlu azauisadaung
I9lngdne AefidrAueenisnsiaduudienuies
AB MIN1TATIANAULMEAULDIDE1NYNTS tNouag 1
afs wazadlulihusnaduaassug (Warawut,

2017)

AeRnUndfiduudosiunuwnmeg

Tunsdifimsanueuinund vioasdeludsd
AsnUeReriimuRsUnARety vihueasegluny
wmdiiierhnsasasvsensaadiaia deil (Siriraj
Cancer Center, 2016)

1. ﬁaumgﬂﬁd%ﬁmﬂa

2. fiden wazddeslnasenanniiu
wiouunaiifvilsiuuaasn

3. Aailsiduuuarguiuniisesuvie
soeyu vieRanTuwmilouindy (Huunanilsdnuind
tidenuazimdedlva

4. Wyt 2 Pafivununarguseamy
Faau Tdeglusyiumeaiu

5. adldAeunERinund nadly wiednfn
fuiedodiuans sidomeSmams

6. pdlatounisnus wiamileluvand

ad [ < ¥
AsUaanuusiS iUy
I ~ ) = v P
lufinunalafiaursadeaiuuzsadiuule
wsienensenngndlinsivineslsfeduma iui
A =~ o P A a o A | A v a
939 I laisandniaestadeidesang 9 Asediiin
yziSaduulasdu (Breast Cancer, 2016) fail
1. ASIHIUNVDINULBIDE19EILEUD LHBU
ay 1 Ay
2. 9599gun nUsel Yazase saudunis
ATIONYSEGTUN Mammography dmsugmdede
40 YUl
3. Auemnslignaesauie aawls 411 1hana
wazlviiy waiuenluleawasualdliuindu
4. vandgatadudsasalminuziS adnuui
Tananilisu

unasy
IspugiSuduadulsandudymivesans
Y = &, A wa ¢ a X = &
mlanllesandulseaniigiAnisaliisdunnd  vidlu
ansgausnt glsvuazUssimannagluedeiduanie
a aa 1% < <@ LYY <
madetinmelsruzisadudunuanisesnuziilon
| al a < % [ [y [y
Tudszmdalnenuitaniveiinuzisasuudududu
Naessesainuzsanuagnaindinauaifugise
Wi ANUINgURN TN S AAUNVDIERSLTNTUYN

a

a & A Aa o W = B
Yuagnuinduannnnsidedindudunivegvds
v 2 v & a ) a v
Ingwdnugisadruuazidulsandesiunisialaen
a | | P Y a &
WeosnlunsvanvsuwiusuiviliiAnlsauazidy
anuanisaelugnsfgafiauuandulsafiannse
Snwilonarnisne1nsallsalamaud 19R0 1811190
AFIVNULALIANITSNEIAILA LUSLELISUAY AT
Anuineaiulseusasuy Yadedes aung 0103
SEYLYDINITINALSA WUINISNYT FTNIATIT NSALNA
YITNIINITHTID TUADY  TUNITATIDATUUAIEAULD
FnUnAMeuL  wagidtaetunsiSasiuy Judu

t:l'o o [ o 3 4 n:l'
winndrylunstesiunasshuilsaugiasuny
Julggmmsansisaguegnaunnluvasd

FAUNERITASE JOUTAS /61 13 No. 3 September-December 2019

Science and Technology



anvnedvelifsdnogianed eaduall  wdashun mslunuwmddiovesumUinuunndlag
welilonalasndundafias vimniumddinm  ednduale limadelenauaznaiunulae o
#$nwvinusumedudrmsniuasiadauasdana
Wnuuveuesegiae  uwasnviuasdeinadu

4 &>
<> ;%{ g

References

Boonloi, K. (2009). Breast cancer and prevention. Retrieved from http://www.inetfoundation.or.th.

Breast Cancer Network Australia. (2010). Breast cancer situation. Retrieved from
https://www.bc na.org.au.

Breast Cancer. (2016). Treatment guidelines-and how to prevent-breast cancer. Retrieved from
http://medium.com/arincare-com.

Lawitti, P., & Parinyanitigul, N. (2016). Breast cancer. Bangkok: Chulalongkorn University.

Ministry of Public Health. (2005). Report on health behavior assessment: self-examination of women
aged 35 years and over. Nonthaburi: Printing Agriculture Cooperatives of Thailand.

MThai. (2016). Self-breast examination. Retrieved from https://health.mthai.com.

Muhamad, H. (2012). Mechanism of breast cancer. Retrieved from https://www.facebook.com/
ThaiBreastCancer.

National Cancer Institute. (2016). Comprehensive cancer information. Retrieved from
https://www.cancer.gov.

National Comprehensive Cancer Network. (2015). NCCN clinical practice guidelines in oncology: Breast
cancer. Retrieved from http://www. nccn.org.

SIRIRAJ CANCER CENTER. (2016). Self breast examination. Retrieved from http://www.si.mahidol.ac.th.

Warawut, N. (2017). Knowledge for the people of breast cancer. Songkhla: Cancer Information Unit
Songkhla Nakarin Hospital.

WHO. (2018). Breast cancer situation. Retrieved from https://www.voathai.com.

<4

&
g ;%; g

, ) NFEFIVINTUM IS BaLiisuede
U 13 atu? 3 Uszduiou Aueneu-suau 2562 v A < B
i g atuinermansuazinalulad




a

n1stasiunazanadudssainnisuialuatssiegl

v

Prevention and Risk Reduction of Secondary Brain Injury

Tanssad Wmnzee
Soparn Potaya
AMENYNUNAAEARNS UNINBLDANST ULDLTE

Eastern Asia University School of Nursing
Received: December 24, 2018

Revised: October 7, 2019

Accepted: October 10, 2019

nsuinlvarsmisgiiduneSanmiiinannaiinnuuiniendinisuinduateslgugll 99N
< = = ] o g v = = ] Y= =

n1suialuneluanemieanseuuduvessiniy inlinslraiswdenluanesunnses Anuduianily

detauadanadiazausavinden WmnenmsnetviagUisuinidvaneslussesSuusn fe n1sdesiuuazan

AMIEBRINNISUIRIRVANDWRNT Wieann1sgadedinuazanauiinig Inenstesiunsifinnienses
sondlunarlifUaslafueendiauegraiivsne n1sshwaugavesasiiwazdesiuanuduladindl n1san
amgauiilunginandsuegalaenisdavinglie nsangaumginieg aanislideandiauuaznisininaisyluases
sz iiennsaUnAnsrULUSEaMLaENsU T A Y1 uTNe 815 lnATe LaznanlassRanIINNTAUI
] o A 9w o A & o A = = = @

sen1sUTuanna WelinuduFeniludesaueteglussiuiivinzan n1sivadeudesluaussiivme Joaiunis

a a

WNNITENBIUALGDN LLa%ﬂWiUWﬂL%UﬁMaQVJMBﬂN

Y

ArdAey: nstesiy, anaudss, nsuindvatsmfend

Abstract

Secondary brain injury is a pathogenic process of brain injury beyond the primary brain injury.
This is caused by intracranial brain injury and extracranial brain injury, leading to impaired cerebral

blood flow regulation, reduced cerebral perfusion and cerebral ischemia. The primary goal of nursing

management in traumatic brain injured patients is prevention and risk reduction of secondary brain
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injury and to lower mortality and morbidity by avoiding hypoxia as well as maintaining oxygenation.

The goal should be euvolemia and avoidance hypotension. Elevated intracranial pressure can be

treated through positioning, hypothermia, decreasing oxygen consumption and brain metabolism. It

can also can be treated by close monitoring of neurological vital signs, avoiding any interventions

that hinder the balance, and maintaining adequate cerebral perfusion and improved cerebral blood

flow in order to prevent cerebral ischemia and secondary brain injury.

Keywords: prevention, risk reduction, secondary brain injury
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nelviinndunsnerowaidus NTLUIUNITINLEU N3
naslelalad (cytokines) wag Alulau (chemokines)

asAnudemedevinuuIEinudonuay
103 (blood-brain barrier) thlugn1izauesuiu wae
anuiulunglnandsweas (Increased Intracranial
Pressure--lICP) (Algattas & Huang, 2014) d@aualiaaa
Fudenitlidssaues (CerebraPerfusion--CPP) anas
wazanesndenlUids ity (Murthy et.al., 2005)

1.2 s UsSuvesdlnysenaunelu
al @ o b4 al =
neluan@see NSUINLRUANBIN NS A guLdan
TuaysuinAuUANTBIVSaLUSUIUANAY 91NDINNS
G = al o YVal A
UIUVBIAUDY M38UABMALEDAANIIANILVLLEDABBN
wavinaudenluauss (hematoma) tagunfnieluy
a P X A P & v
nelnandsweusiymeiilotoaussiosar 80 donsoy
8y 10 wazvilvdunasiesay 10 (Lump, 2014) lauil
seauAnuaulunglandsuy 5-15 NaalnsUsenuse
10-20 wuAunsu1 Waltdadenvinlnarudsenaule
AUUTENDUNTLANUSUIUTU WU ANDULRDA bUENDS
A9V I USUN i AUNA RN LAANTWE
& A a | v ) a
Nuntunzluandswe danalvinnusulunglvandsey
~ =z ~ v oA ° .
Winasdu waznalenaueslvilaioun (herniation)
G al =1 & a Y a o ¥
yspinsnadanvasndanusnalnatAgainlininy
o oA Al X a a
LAl URL9ELDY WazNISaleudan luaLadan
ae nsiheenduludanesanas AnaueswInidion

(American College of Surgeons, 2018)

2. Msurauanefeginfiangain
neuennzluan@sey (extracranial secondary

injury)

AM¥NT0908nTLaU (hypoxia) ANuAUlain
#1 (hypotension) Azansusulaeenledluidengs
vi3asninseAuUn® (hypercapnia, hypocapnia) waw
AMgTanselafingns (anemia) Wuanmnainaieuen
nelunan@swe (Kinoshita, 2016) IngLan1zn1IENs 89
pondlau wazanudulafindl Wuassanmndidad
Ulugnisuiniduyend (Ayson, 2011; Chowdhury
et al, 2014; Varghese et al, 2017, Vella et al, 2017)
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WardldnsIN1sdeTIngs 2-8 Wh (Lump, 2014; Oztekin
& Yiksel, 2013)

2.1 Amignspeandiau (hypoxia: PaO <60
mmHg %38 O saturation<90%) AAAUNAYES
syuumelavisensivaiewden vinlsienediusunu
sonduwuluilodedniiund waendonauewens
#1 iiunistuaiswdenluaues vnliusunanden
Tuaneaiiviu dwmaldarusulunsinandsueiiy
qﬁu (Murthy, et.al., 2005) lagianzgUaguiadu
aueasuuseniliidans uazinismelaunnses dwa
T nnrauestadensuusanniy

2.2 auduladingn (hypotension:
systolic blood pressure<90 mmHg) LﬁuLMQIﬁﬂﬂi
Tnadoudenluauetanas pnufudesiildidosEues
(Cerebral Perfusion Pressure--CPP) anad aziia
auawmﬁamiuﬁqﬂ (Kinoshita, 2016; Seule, et
al, 2015) Tnefianusudeniluidssausaduna
fasEIiARdsnusuEenLas (Mean Arterial
Pressure--MAP) Aa1Un# 60-160 Uadiunslson uay
Anuaulungluandsuee (Intracranial Pressure--ICP)
AN 5-15 fladwnsusen lunmefinusulunglvan
ﬁiwﬁmqaéﬁwxﬁimLa?iﬂmmﬁulﬁaﬂl,l,mamﬁwm %

danalvauesvinidon (Murthy et.al., 2005)

2.3 nmzansuaulneanlydluifengivie
Fndnseduung (hypercapnia: PaCO >45 mmHg,
hypocapnia: PaCO_<35 mmHg) lngsgsiuusesiugon
vaspsuaulnsenlud (PacO) Aisduilivaendeon
AURIVE8AY demalianududenuaslusruuanas
Usinandeniillidssaueniindy vinldauesuiuas
Aanudulunglranfsvegwmiuin luniemsediumin
PaCO, anas nasALianaNDIaEvad) USunandend
1UiAssauasanas wazvihlvanusulunyinansws
amad (Kinoshita, 2016; Purbhoo, 2018)

2.4 ane@anielafinine (anemia:
Hemoglobin-Hb<100 ¢/L #38 Hematocrit-—-Ht<0.30)
Wunneffidrurudiadeawnsfianysal wie

| U 13 atu? 3 Uszduiou Aueneu-suau 2562

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

Hemoglobin—-Hb Fsa1u150duiueendiaunas
mueﬁam%mulﬂgﬂﬁmﬁamﬁa 9 f1919n188n77
Unf ﬁﬂﬁmsmuﬁaaaﬂ%mulﬂ@ﬁaLﬁlaLLazIULﬁym
auesliiiisane diwaliauoinsesesndiauuaziild
danzanusulunzivanfsweas Insfnwinuinnis
inelafinane (Hb<9g/d) eudruussiueangiauly
oieauos (PbtO <20 mmHg) Jutadedesiliin
nadnsTlufeUszasd (Zerfoss, 2016)

a a

Jadeiidemadanisuiadvansmiegd

1. amgld 1Wunaananesdiulslumaniia
gnnsenunsziiowivigyidenisaiugugamgiives
$19N18 AN rauniiniegenIng Inggaumngily
auedganIngun)iiniens 3 esrwaldya (Hadded
& Arabi, 2012) dnaliaueofosniseandiaunas
Sasmsmwanaiininnty Tnsangly 72 $lu
usovdalduunidu guvndiniefifistunn 1 e
wadea hlrsnsmswmanglussneiatudosay
10 (Zerfoss 2016) wazidenuniassauenivtuiosay
3 waemdonuened mududendludssauewn
Fu ldrusulungivandseeiiuty

v

2. aziiaaludengs (hyperglycemia:
blood sugar>10 mmol/L) dloavadlasuuinuay
N3EAUNTTINNUVDITTUUUTZATUNIWRNLAY ST UL
goluu Tnomsndwailaanfiuilfiinnnzdaa
Twdengs Feduiusiuauguusavesnisuiatiy
LAENATEINIT NS RTINTAELAZATHY
Yoamadanes (Kinoshita, 2016) seauinanaluden
figandn 200 me% Tu 24 Frlususniianuduiusiy

v 5

NadNSALgas (Zerfoss, 2016) wiag1alsANUNAYY

sgauinatudeniunalnnisuinluatemiengie
laifis1ee1undaau (Kinoshita, 2016)

3. 911590 nsuaeuYilnsewalniily
aueIRnun® dawalmine1nistn (Algattas & Huang,
2014) F95p8ay 60 Aniinluseey 24 F2la9sn 81013

FNALYINLALANUADINITNNS I DBNTLIUYDIFU DAY

v
v

YU PRI INAEY L LUALDANLTU dUDIVINDDNTIAY




ilvianesuInuInTu uazANudulunglnandsueas
2 (Dash & Chavali, 2018; Murthy et.al., 2005)

A1SNEIUIaLNEUBINULAZAAANULEB9RINNNS
RIS IEHE NIRRT

Alrsunidvanesluszezanduuazings 9
#sunsinvmenadesiumundnmstiedinguin
Lﬁu%‘uq\‘i (advanced trauma life support) Iaans
auamadumelalilas dnsssuieenianaslisu
90NTIuAL 1L lEINe N13ALANNANAAYDITEULLYA
Ggu MuaIgn1InTIUTEiiun1esEuuUsEAIme g
TIN5 HANITATIVAUNINITUIARUAIBUBNTIINTY
Nn&du (American College of Surgeons, 2018) #&4
nseTindesiu msfnvmeruiagiisuinidu
aues filmsnefinsdosiunsuiniduaussiogd

1. mylosiunmenseseendiau uarligle
SUDBNTAUDLIUNLIND LAYAITEAULTIAUEDYVDY
pandlauludonuns (Pa0) 11nN71 100 dadiunsuson
menaBusheseendiauluden (O, saturation) 11AN31
95% WaESYAULIIAUYpavaInnsuaulnoanlys
35-40 HadiunsUsan (Daded & Arabi, 2012; Newenya
et al, 2016; Oztekin & Yiiksel, 2013) Iu{{ﬂ’mﬁmu@aa
v3elaisAndasessy Teaumnlugatumaiumelanie
n1sdan hsedelalidUlsiinniensaseandiau
;:Iﬂwﬁﬂmaini 1Asnatna (Glasgow Coma Scale—-GCS)
inh 9 Sudusfedlavietiemela iolvivladngiaed
madumeglalas msssuigenieduaz lasuoendiau
Weswe (Janich et al, 2016) wazaslieandiau 100%

Aeunisgawauveiuvietienela litedeatumian

'
a

dusnveseendauluidennnuaziinanuaulungluan

=

Avwrgudsundu (Hadded & Arabi, 2012)

2. mytesfunmzarudulaine lnsane
Tusrefifinsuindurasszuu uaziinsgadeiden
lagAtuausEAUAINAUTElada (Systolic Blood
Pressure--SBP) 4nNI1n30M1iu 100 daduns
Usevilugtiedieny 50-69 U uaz SBP annniwie
Wiy 110 fadwnsusenlugiedieny 15-49 3

#3011nN11 70 U (American college of surgeons,

2018; Carney et al, 2017) wazAIAL2A8AILM
laitm (Mean Arterial Pressure--MAP) 11nA31 70
fiadwnsusoniisllfiAnnzauesinden Tag
UsziliuenIsuas e nIsuhans vauelnelnufessed
aglviiinnzauRulalings (SBP>160 fadluns
Usan 138 MAP>110 fadiunsusen) twsigagyinla
auouiy nnzaNudulunglrandseegs dewa
Tausudoniilidusaustanas aussinidonld

3. asliansiimiavasmaonsi Tngld
isotonic crystalloid Wy normal saline Tugnsn
Fiftsanenuuaunisineiiionsrnusuidondily
\Feaus (CPP) TWogsening 60-70 fadunsuson
(Carney etal, 2017) lusefilaSuansihiitieududu
g9 (hyperosmolar therapy) WU mannitol %3
hypertonic saline @waeiiiuanusudendluides
aued wazanausulungluandswe (Algattas &
Huang, 2014; Vella, 2017) aasiseisedslnadn
W31 mannitol {u osmotic diuresis Faeduriesn
nnwailugrasnaiden inUsinadendiadeu
uazanAUMinYeddaen aANITUINTOIELDY LA
lranusulunslrandsvranas (Dash & Chavali,
2018) uspravilAnnmEInt warihlugnmzea
fulafine wierinauesuIng (rebound affect) wae
anusulungluanfsurainiuun (Hadded & Arabi,
2012; Kinoshita, 2016) Tuseilasu hypertonic
sodium chloride solution ®1avilALAAN Iz YDAV
11 (pulmonary edema) senzlaifeulubenas
(Lump, 2014; Zerfoss, 2016) AITUSELIUANUHLAG
vosamilagtufinuiinasiiiesnaindumennis
Usualaanzetades 0.5 fiaddns/Alansu/dalus
warliiAu 200 addas/Aalue (Oztekin & Yoksel,
2013) A19EUNADINITHAZDINITUANIID N1 L3
aunavevndewsineanezseaulaieuludonway
vedluansd hnstufindmwaadn mstaausy
Tuvaendonsinats wagndnidesnsty mannitol
Tugunefifianududaladadinit 90 fadlunsUsen
(Ayson, 2011; Carney et al, 2017)

4. M33nvigUae (position) Iaedalvguae
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wouney Asveuazaeaglununfeidy (neutral
position) i wneuw viselanyudie-111 endsue
gauszunu 30 831 (Lump, 2014; Varghese et al,
2017) Lﬁaszhmﬁumﬂmﬂé’wmLﬁamﬁ’mnaumqj
e waznslvadiouvesilvdundasedludunds
Ieagman (Murthy et al., 2005) anaauaulungluan
Aswruaziiunnududeniluiaesaues (Hadded &
Arabi, 2012) WaniAewinueunzLal uauail viousuy
Asweaiosanninliidenllidsauemnnay vily
usaudenauowmazanudulunglvanfsueiiingedu
swmanasInsIarialagedeazlnnuinnin 90
aem @i liiiuanusuluresiosuasdomsen
msdaliuouTIurIsseLisudntios (Lump, 2014)

5. NsUUTNdgy1adnuasn1sUsEIEiuNIg
szuulszam laelduinsin natalnd laun @wna
(Glasgow Coma Scale—GCS) GsUseiiung@nssuly
3 61U AD N1TAUAN N1TNBUAUBILALAINA WAZNIS
novausdlagnsiadouln (Teasdale etal,, 2014)
Msindyradn wazn1sindruiiiinenSaninves
d104 (focal neurological signs) A18A1TUTELIUNNT
wdaulmuarfdITeUIUIT N1IATIFVUIALALATS
POUAUBINDLAIUBIFHTUAT FIIN1TdNALATIEN
seienisiieureinizauiulunylvanfsuegs
lawn on1stinfswe seAuaNFandianas wuu
Y1goULIEaINAY Ternseduld ondou ame
fhviFeneadtunmdou duradnisuulas lneny
Jmadurestilaminii 60 adwiewit Anuiilaiin
g9 US9TNII (pulse pressure) NTONANIITENINAIL
Audialman (systolic blood pressure) hagausula
woalndn (diastolic blood pressure) N9 JUKUY
nsmeladsuudamaldainane mnnuenis
Anunisenanlifussnuwnmdifielinisdiemde
Taviuyineil

6. N13%11 Hyperventilation szidundinsn
wiriidudulumsananzausulunyivandsuygs
11nN11 30 dadesusen wazanuaudonluanes
(CPP) #1131 70 Sadiunsuson (Varghese et al,
2017) Tneviilugaedu 9 wms1zn159i Hyperventila-

| U 13 atu? 3 Uszduiou Aueneu-suau 2562
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atuinermansuazinalulad

tion vilwiin1sduasueulneenlensanainsienie
dwalivasndoavasi donlldosauasanas waz
Mlvanealden (Kinoshita, 2016; Lump, 2014;
Seule, 2015) Pacozﬁamaa 1 fedwnsusenvinlinig
Tadouvesdenluauetanasiovay 3 faiu msuan
\A89n19% Hyperventilation Tnglisndu lnaany
Tu 24 Flususnndanisuinidu (Haddad & Arabi,
2012; Kinoshita, 2016) w3elusneiiil PacO_ snin
30 Hadunsusen (Ayson, 2011; Carney et.al,, 2017;
Janich et al, 2016) n13%11 Hyperventilation dixa
TigUheifinadnéfiarasia 6 i1 (Dash & Chavali,
2018)

7. Msanaumniinie (prophylactic hypothermia)
faensdaanld A1stEvuyiAudy asly
weuIaiAIudy astaauduusiiudsey
wazanae wsemsiasazanefidinnnuduniaasn
1@9nn1 (Yuttachai et.al., 2017) 99288A9MI1NT
wnaglusanie annislandanuluanes anaiw
sulunzluandsuwe uanusudeniluidesaues
wazannsvhaneaneslidias gumginieiianamn
1 asmwalded vinlnauesltoondlauanatiesas 5
fafogar 7 (Algattas & Huang, 2014) N13AIUAY
gaunniin1elvieg sening 32-35 sarwaldua Janich
et al, 2016; Seule et.al, 2015 ) LYIVAAAIIUAY
Tunglnanfsuy ilinadnsvesvasAtuuaydng
nsidedinanas egrslsiniunisiidanienisan
pmpineenansliiinanzunsndeudidoninzts
LAAAMINDINIT bALA WILAAURATINIL NLden
oon msfindle narliaunadvesanniuazindeus
91MINUNAY LLﬁﬁsﬁUfﬂ@ﬁhLﬁ@ﬂgﬂq (Purbhoo,
2018; Seule et.al., 2015; Chaiyasit et.al., 2017)

8. N13dnni1sAulInLazanal1ulyqy
AU1e WesannANuUniNansEnusesyuulnaieu
e vilvianuiulaingstu snsinsiuialaiy
X | v ) a o &£
Ju dealvimnusulunselunan@swesiuyu n15AY

a v & o a 33 A =]

WUUINNFN VS D8ND TLILNUINLAUMNBUSTINNUIA 158
mstdanvarudaanslusmeinssinisdaansifuas
Y8UTTN181N3hidvauIe (Ayson, 2011; Oztekin




& Yiksel, 2013) Tugtsuinduauesitfinnisuiniy
vesnszgnuazlvdundsdiunedafosmugunsaings
rowdiauds finavinlsiaudulunsinandsueiiiy
a9luanvevvesgUnIninanassdondineduuen
(external jugular vein) LLawaamﬁamﬁma%ﬂu
(internal jugular vein) yilsdnv119n1slnanauves
Fonsginle IinnneidonmAduaussiazausiu
Tunglvanfswegsld (Haddad & Arabi, 2012) fatiu
misiienvuInvesgUnsaingsnelilmngauiug Uiy
auadswenavaelvieglunuiieiu lvueuuie ie
fhsedldlng wazihgunsaloonviufideunndoyae
(Vella et al, 2017)

9. mamuauszsuimaluden Tnsnsnss
foinaludonainuateia (OTX) Liiefanusedy
hanaludenlwogluszdu 80-180 mg% (American
college of surgeons, 2018; Newenya et al, 2016)
wazndnidsanisliarsiiifidiunauesnglea
(Haddad & Arabi, 2012; Oztekin & Yuksel, 2013)

10. M55z IIN1siAnnMgaenae (anemia)
Tneasseaudlulnaduliuinnimviewindu 100 g/L
n3UlNATANINATIMIBLNAY 0.30 (Haddad &
Arabi, 2012)

11. nsinseTamadnafeanseann1sludi
Usrasdarnnisirdndaeen lusedildSueindey
Uszam (sedative) wazeuiuan (analgesics) 1iie
anonIINITINaIluaNDs wazannslvoondiau
YB3EN0d MsorIuAuANAUlunglrandsyy (Vella,
2017) wage1n139n awﬁﬂﬁéﬂwﬁmmﬁu‘laﬁmﬁw
USunadendeoanainiialaanas (Purbhoo, 2018)
msiisztadesnismisle nsldadesdinaunis
uveslatazdygiudn (Seule etal,, 2015)
n1sUasiunngarsveulaeenlanluifengs 310013

4

sgungaumglaunnseas (Murthy et.al, 2005) uag
ANSLENSETINAT 9L ARIYDIEN

unagy

nsunduaneaisgiidunedannilie
NnRaTININAEndInsuInEuaNesUgunll 910
aungnsuinliunisluauemionnssuuduves
519018 ibinsialivuldenluanasunnges AL
fudeniilideausanasuazauominiden e
msneunagtlsunduauedluszezEuusn fio ns
Josfunazanauidssainnsuiaiivateyiond
ileannsgadedinuazanaufinig Inennsosiu
nsiianensetseendiauuasligUislasueendiay
oghafisame masnwiaunavesaiuazdostuni
filading nsannnzanusulunglvandsueadlay
n133nvigUae nsangumginieg annsldeandiau
uaznsmatgluaues MsihseTnsiaun@nig
szuvlszamiaynsusziludygindnedslnada
Lagnanideafansudidnuansdenisuiuanga e
Iﬁmmﬁmﬁa@ﬁlﬂLﬁymamaﬂag‘iussﬁuﬁmwam
nsinaisudenluaussiisawe Jasdunisiianiig
aueInden wagn1suIniuaNeI Rl

&>
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Abstract

Chronic kidney disease is a disease caused by multifactorial factors that affect the disease
progression. The multidisciplinary team must provide close care in medication, health care services,
knowledge and advice to encourage patients to have self-management skills for chronic kidney
disease, which will consequently improve patients’ health outcomes. It is important to support

chronic kidney disease patients so they are able to manage themselves properly. Nowadays,
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most of the Thai population have access to smartphones and mobile applications that can be

used in health care. Therefore, the purpose of this article is to present the application of the

self-management of Creer to encourage chronic kidney disease patient behavior modification.

The use of mobile applications based on the concept of Creer to help support chronic kidney

disease patients with appropriate self-care behaviors will slow down the progression of kidney

disease and improve quality of life.
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Abstract

This paper aims to provide the knowledge and the impact resulting from smog and dust pollution,
air quality standards and to propose ways to resolve them. The situation of smog and dust population
in Thailand has become a crisis in early 2019 as a result from Bangkok’s Air Quality Index becoming
one of the top 10 cities in the world with high levels of ultrafine dust particles exceeding safety and
health standards. It has been estimated that the initial problems facing the economy happens once
a month. The air pollution causes the economic damage to the nation anywhere from 2,600 million
baht to 6,600 million baht or higher. In a worst-case scenario, the health issues and the opportunity
costs of spending as well as tourism are negatively affected, too. The problems of particle pollution
broadly affect in the North and the East of Thailand. In 2013 The World Health Organization determined
that PM2.5 particles in the Group 1, the agent (mixture), are carcinogenic to humans, causing 1 in 8 of the
untimely deaths in the world’s population. While the study has shown that air pollution in Thailand
causes 50,000 premature deaths, the air pollution makes Thailand’s government and related agencies,
including the private sector and the academic sector, efforts to tackle air pollution a priority in both

the policy and the promotion of public information.

Keywords: PM2.5 particles, air quality index, carcinogen, air pollution
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Note: From “NAAQS Table,” by National Ambient Air Quality Standards, 2016 by United States

Environmental Protection Agency
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11 LaiLAin 0.050 un./av.a.
fuaveeaddiiiu 2.5 luasou 24 il 1aiLAin 0.050 an/au.a.
11 L3iiAin 0.025 un./au.y.

Note: From “Air quality index: AQI”, by Pollution Control Department, 2013 byThe Ministry
Of Natural Resources and Environment
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Note: From “Air quality index: AQI”, by Pollution Control Department, 2013 by The Ministry

Of Natural Resources and Environment
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Y8auLwe (man-made particle) liun n1sALLIAY
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fuaunivg duvunaian
wdafian -N5ffavRFRuLUaUY “mswrlvgiaudiu dhifu el
-msflsesiufuiiAnannisiuniies -nswasuaninvesinelulnsiau
us\Aeadn panlys Fawlaslneanlyd was
Aedidin a13UsEnoudunIdluussenie
“msneaduarieney -N3rUIUNTI¥AINTaUEY W vaey
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-NSTELRYVDILNAUITHA -Nucleation, Condensation Wag
-NTHYIUABEVDINEY Coagulation
“Msszeveen waznentluiey
ST %ﬂﬁﬁwazmauamﬁmﬂﬁﬂ%m
peAUTENUNEN narjuiflanseany -Fawln (SO %)

-Fn1ap8aNnNaIUANLAT UL
-sonlgsvossnfiiluesiuszneu

YaanUdanlan

-CaCo,, NaCl, dumnindensia
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HuUinanenesagud
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-uonluioy (NHA+)
lolasiaudeau (H+)
57195 UOY
-ASUBUBUNIE(PAHS)

Jaug (Pb, Cd, Ni, V, Cu, Zn)
“aropvhidudndudu

Note: From “Thailand state of pollution report 20177, by Pollution Control Department, 2017 by

The Ministry of Natural Resources and Environment.
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DaNaUITYYRa EPA I1mnsanelasunsduna
PM2.5 Usunausnnuwarduiaiduszezinaiuiu duase
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Research on Cancer—-IARC 33i1nuali PM2.5 9@
oglunguil 1 1Huansnenziisluuyud (carcinogenic
to humans) 3nHaUITefiendegeteiuuansle
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Department of Disease Control, 2015) P30138NDEN
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Note: Adapted from by “Guidelines for Monitoring Risk Areas from Air Pollution Particulate

Matter Case Study”, by Department of Health and Department of Disease Control, 2015 by

Ministry of Public Health
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i)
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3. lulnsiaueanlyn (NO):
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(Euro 6 ¥aen31 0.17 nSu/n.)
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uzisaduntslulsanvilivssnnadedinuiniign Snnslinalnlunisusuduasnisudnuilainead
UnUneing 9 etlagiuinddensennanisunmdlanseutnddymuazneienuiiasAnwinsduginalnge 4 ves
nsiauzidnrsaanatadssannsldenaiivide Feasnauualsiussnduansainsssuwindnuauds

v a v < v & 2 v 2 ) 9 o o
AuoyyadasviazauNese taun uziswen, usisuiuy, usSsiougnuunn Wudu Snnuludnuasnalii
aa Y = 1 @ a < 1 1 = I3 1 =
Tauns du Wed wu finnes, uasen, uzazne, uTealad wazduuraeanInguAlsiuoes Wy Leanalsyiu
(alpha-carotene), tusualsiiu (beta-carotene), lalatlu (lycopene) Ingluilaguulainisfinwvislunasannaes
(In vitro) wazludninaaes (In vivo) NeafuunuInvetansnguualsfiuesdlun1sdudnalnnisfinmadusisa
lusgauluiana wu dugdnisuuesiveausad, SUginssuIun1TYousufILed kasnseAulUTLNTUNIIAEVDY
b 4’ o gj U <4 1 a i o U = Q‘
wad Wusu Fansdudenalnmaiiazganusadvieannisifinuzss wasiadunwimesdmsunisfinegns

aa o [ 3y ¥
mﬂ'mimﬂﬁiimmwmﬁ]%‘uﬂﬂwmmLﬂuaﬂﬂ

AdnAey: walsfiuees, ualsfiy, gnslunisdiuugiss

Abstract

Cancer is one of the most common diseases causing death. There are also mechanisms to

develop and escape from chemotherapeutic drugs, which the researchers are aware of, and to try to

study the inhibition of mechanisms of cancer and reduce the side effects of chemotherapy.

, ) NFEFIVINTUM IS BaLiisuede
U 13 atu? 3 Uszduiou Aueneu-suau 2562 v A < B
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The carotenoids are natural compounds that act as an antioxidants and anticancer compounds
for lung cancer, breast cancer, prostate cancer, etc. They are found in vegetables and red, orange
or green fruits such as pumpkins carrots, papays and broccoli. Sources of carotenoids for examples
include alpha-carotene, beta-carotene, and lycopene. In addition, both in vitro and in vivo studies
have shown the role of carotenoids on the inhibition of molecular mechanism of cancer such as
cell division, DNA repair mechanism and program cell death. These mechanisms may kill or reduce

cancer cells. Finally, this article may be a guideline for further study of the effects of other natural

compounds on Ccancer.

Keywords: carotenoid, carotene, anticancer
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N3N N1950UTENIUDINT NIBNISlTaNS
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ngaﬂwé’ﬁ, USonlpd, i n& Flavonoids (Batra
& Sharma, 2013) W flavone, catechin nulunalsl
mzqamai‘%, YWY, WINVEIN NGy Polyphenols
19y Epigallocatechin Gallate—EGCG, epicatechin
gallate wuluw@en 1usu (Ullah et al,, 2016) Tng
WnIzasnauuAlsinees (Nishino et al., 2009) R
Jussndng (pisment) waslinuaudfiveyyadasy
Fruuzide wazduansaadu (precursor) Tadiniiue
e dnnndnnuludnuasaalififidun &1 @en

(Mezzomo & Ferreira, 2016) WU WANDY, LATON,
uzazne, Useelad wazlagiulinstunuansualsiiuosa
11nA17 700 in iU wean Al (alpha-carotene),
wiuAlsfiu (beta-carotene), lalalu (lycopene)
WJudu (Nishino et al., 2009) wagnuInin1sAne
wnanevan1sAnyluvaennaaes (n vitro) uagnis
Anwludninmas (n vivo) MAgafuunumuesans
nauuelsfiuesslumsiudanalnnsfniwadueds wu
Fudansuvsivonsed dufsnsruiunisdeuus
103 uarnszdulusunsunmsmevesad feiu lu
unaniaznanisasnguuelsfiuosfusazaindi
walunistudsnalnnisfnwadusissduszdulana
Usglevtiuaznisdostunsiinugise iiletdunuama
dmsuifiaulagnivesarsainsssuvidfionaazii
Luimunduensnvvsetluiauiluguuuvenns
wdsuavnmmaly

wAlsfuses (carotenoid)

a ¢ < ) a =~ o
walsfiuseidusendnginulaluiiy, dnuas
Yalaa P a < aa wa v

Halividune du Wed uansndnaaudfiusyya
Basy Measwszuugiauiy Wuasdwurediniiue
waztelumsiuuzse Jsllagiuinnsfunuasualsi
YRYAINNNT 700 ViR karlASIEavianvaLAlsiLaes
aziuansusenaulalasasuauniaisuau 40 aznou
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(Bell et al., 2000) wagiinhevoslaleniu (isoprene) 8
mhefideusetuseiusylaiaud vlvualsfiuess
anansganauuas UV lad (Oliver & Palou, 2000)
(Flasadranm 1) FaainsreanunisAnuannangls
wuiuwalsfiuessutseandu 2 ngu Ao nquualsiiu
(carotene) laun woawl (alpha), w1 (beta) wag
wlTasu (£) wagnquusulnilad (xanthophyll)

Fetagtunuhualsiiuesaimunnfianlusssuyauas
fignslunisdudanisiinugi5eleun Alpha-carotene,

Beta-carotene, Beta-cryptoxanthin, Lycopene, Lutein

ey Zeaxanthin (Murakoshi et al., 1992) Feurazuia
9zilgndsssalull

rotene
e e NP T W e N N N B-carotene
= R N T g g W =
Lycopene
PN SN . [-cryptoxanthin
M

AN 1 LEAASLASIAS199DLALSAUBLANY 6 Ui

Lutein

oH

Astaxanthin

S g gy

Note: uanilasiasnevasialsfiununns 6 siin Adapted from Lipophilic micronutrients and adipose

Tissue by Landrier et al., 2012, Nutrients, 4(11), pp. 1622-1649 by MDPI AG

1. upanuAlsiiu (alpha-carotene)
WuwalsAussannuunluivinnddmaeg
A7 lown wasen Wnunee warluasfaduvaq
Anndiute Fedsreuiduineniu Alpha-carotene Tu
A158UgINISNALeIDNNRINEY, Uan, Auwasald

wazdluszansamlun1sdugegenin Beta-carotene

o A
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(Nishino et al., 2008; Tang et al., 2014) lay
WU11d15 Alpha-carotene U3u1ad 200 nmol
mmmamumﬁumLﬁfmaﬂiuwﬁué’ﬂi (mice) ﬁgﬂ
witenliduidesenfimveidluszesit 2 AeaANS7,
12-dimethylbenz[a] anthracene (DMBA; 100 pg) kazans
12-O-tetradecanoylphorbol-13-acetate (TPA; 1 pg) WJu




syeghan 1 dUani LﬁaLﬁauﬁ’wyﬁuﬁmﬁlﬂﬁ%ms
DMBA uag TPA (Peto et al., 1981) uanainiinisnen
Tunaeannaesmuinas Alpha-carotene figysluns
Fudinsuninszansveawadueis (anti-metastatic)
Tuwaa Lewis Lung Carcinoma Cells—-LLC Fudu
waduziSaen Tnefinalndudinisvhauves Matrix
Metalloproteinase--MMP 2 %ila A9 MMP-2 lag
MMP-9 Fafueulesifiiisadestunisunsnszane
WaYNISHAILITDUTARNLIST (Akeul et al., 2006) Lag
MMP-2 uas MMP-9 azvhwniidilunisgosnsaaiiau
(collagen) flagusnnusossassninstuniiauiuasmily
g1 Fansvinauaes MMP-2 waz MMP-9 fiun
AuldazyiliaduziSsaansognanuasindeudily
Fuilededu 9 1¥41e8u (Barusrux et al, 2008) uas
wona i @15 Alpha-carotene galuiiunsine
Y84 Tissue Inhibitor of Metalloproteinases--TIMPs
Tuszaulusiu Tng TIMP @weulesifiviwingilunis
Fudamsinauees MMPs Sadunailidudanisuns
nsranevaswaauzisala (Liu et al., 2015)

2. WwhiwAlsiy (beta -carotene)

Beta-carotene tduansiinuunlunandng
We 1w du laun usealad wasen Wnnes wagen
23 1udu (Osganian et al., 2003) LLaz%QﬂLUaﬂ‘lﬂ.ﬂ
Wwimndu A lus1ene (Tang et al., 2000) H51891u
5ANWINUINENT Beta-carotene Hnnddiuayya
Base (Paiva & Russell, 1999) uawflgnslunisin
uziSe Inefinalndudenisyhauues P-glycoprotein-
-P-gp LazannIsLanseanuas P-gp Tuszau mRNA Tu
%88 Human cervical carcinoma cell line—-Hel.aS3
(wasuziSelnungn) wazluwad Human non-small
cell lung carcinoma cell line--H460/MX20 (waa
uzdeloniifinisiesios1 mitoxantrone) lng P-gp
Julusfufivhusfiduenvdeatsdng 4 eenuenwad
Faluwadugidaaginisuanieanves P-gp NN
Un@ wagan P-gp finsiauiinnnninuniasduna
vilsinstusnesnanwaduiniu Sedwalinisly
13w dsllinanazsildinnisaeen faiunis

flans Beta-carotene anu1sadudin1siauLazns
uanwaNUDY P-gp Wnasteyinlilenazaunislusad
uydanntunavtaelienduzisieongniunty
(Teng et al., 2016)

3. lalaUu (lycopene)

Lycopene uansfinusnnlumindnuaznalsl
fifidune & uazides liun usdewme unsly uvazne
94U waziind1? \Judu (Gerster, 1997; Bhuvaneswari
& Nagini, 2005) uazilgnslunisdueyyadasegs
191d15 Beta-carotenelagannisyinate DNA fiiin
910 Reactive Oxygen Species--ROS (Kelkel et al.,
2011) Lagdls189IUNITANYITITZUININGINUTIANT
Lycopene fgvislumsdudasSdunyuslévarsyin
1eun ueiSasiongnumunn (Wei & Giovannucci, 2012),
uz159Uon (Arab & Steck-Scott, 2002), Ui5aLAIUL
(Cui et al,, 2008) wazuziSefinszinizemis (Liu
& Russell, 2008) 1Judu Tnglun1s@nwaes Peng
(2017) wu71 Llycopene asodudenisiiiusiuay
waduu3e (proliferation) wazatuayuliiwadinis
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HUNISLARIDENTBY P53 Way Bax luseiiu mRNA
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wuusrnennda (pro-apoptotic protein) davilef
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4. wwan-asulawwuiiu (fcryptoxanthing BCX)

win-asUlnuyufinduastunguualsiivess
sinwuannlurald Toun & wzazne wavdu (Burri, 2015)
annsanulusenielasazgnivasudiniue way
fFaduansiueyyadase Feilseaunsinuuieiu
answuin-esulausuiivluihenduuzanungnuay
Figuaind wuingiflgvaindesiiszduresans
we-a3UlauruinainIfdieusisauinungnege
fiaddey deduanmsAnedananans win-asuln
wruiuenaaziedesiunsifauzSels uazdadisenu
msAnwmuTum-asUlnugufinansnannsiinugse
Uaﬂﬁgﬂmﬁmﬁw@hami 4-[methyl nitrosamino]-1-[3-
pyridyl]-1-butanone (NNK) FaduansrouzSaiinuluy
engu Tumyiudng (v)) Tfuuutufuamdiudues
win-esUlaumuiiu sgediteddty waruenanildmu
ansiuan-asulausuniuddinalnneanisuanseanves
Nicotinic acetylcholine receptor @ 7 (& 7-nAChR)
Fadueuluififorfestunisiinuzdeon Tusedu
mMRNA aglusiu (Iskandar et al,, 2016)

dﬁl = U .
wanandlunis@nwiseaulaana (In vitro)
Iafisrenunuings wa-asulausuiuanansadugs

a a 2 3 a 1 1 f @

nstsaAulnveswaaugisslenuialilywadian
(non-small-cell lung cancer) Ing@ufiuAMUTUTY
209 win-asulauguiu lasarsazinalnlunanis
wanIoanved Cyclin D1 wag Cyclin E lusgaulusiu
¥992995U9@aa (cell cycles) Asvay G1/GO Faduy

P s a a & a A = o i
syegiwaaiinisasyAulalduiiiiomssuniouiiag
#519815u199819lun158519 DNA Tag Cyclin agiduy
TsAundunumlunismiuauisaswadinalevile
W Cyclin A, Cyclin B, Cyclin C, Cyclin D 1Jusu

e

Ty Cyclin wiazyilnaziinismuniisasvossadi
wAnAeAUFINSIuYes cyclin azdesandeioulsyd
#ide CDK-—Cyclin-Dependent Kinase 11du vilitlél
a13U52nau A Cyclin-CDK (heterodimeric complex)
lnen159uiures Cyclin-COK agviliwadidngsses
falugatu demaliwadiinisudsialdunnuazidty
Faunsdudanisyauees Cyclin-COK azvinladuds
nsuusiveaadugisala (Lian. et al., 2006)

GENL

'mﬂmﬁé’ug’qﬂalﬂmil,ﬁm:uzL%ﬂuixﬁuimaqa
Yod1snquuAlsiivesdviineag suiulddnans
naneiafunumlunisanviedudanisiAnugide
Iovanevdn Wwu wziSainungn, uzidld, uss
Jon 1Tudu sriludninaass (animal study), lunaen
naaeg (cell culture) M‘%@‘Luw‘wé (clinical study)
awdiulddrdagtunalalunsfeuzisaiudlivans
9 Jevinliwaduzifedinsiauiwazuiui viedl
nsvanuianenaivite wasyiliwaduziSedinig
pgjsonuINTu useglsfinuiiagtuifinnaiamue,
viefnuansnnsssunfintuduiuiondn dudy
visoanaudsdunisiiauzisduseduluanals an
fethsanslunguualsfiuosdnsildnanndsiu ua
uenanidafianslunguualsfiuesdviindu 1 videans
naudug Aifiqudlunssudanalnniniauzddusedy
Tuanaldiuieaiu dsluswianetaazannsatim
Wawnduanslugluuvemsidduaunmuazeiunis
anmudsslumsifnuziSald
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Abstract

This research study aims to investigate emotional valence among young adults
according to gender and personality using electroencephalography. The subjects of the study
were a batch of 80 undergraduate students from Burapha University who took part in this
research in 2017. The research instruments include an experimental activity where the subjects
were instructed to view Thai words and pictures that arouse emotional valence among young
adults. A 64-channel brainwave recorder was used to record the corresponding brain wave data
(N100, N200, P300, and N400) while the subjects were viewing the Thai words and images that

arouse emotional valence. The outputs were statistically analyzed using a two-way ANOVA.

The findings revealed that there were differences in emotional valence between male
and female adults’ satisfaction while viewing Thai words and pictures that arouse emotion
as depicted in brain waves N100, N200, P300, and N400. In contrast, male and female adults’
dissatisfaction was characterized by differences in emotional valence in brain waves N200, P300,
and N400. With regards to open and average personality types, it was found that satisfaction
characteristics differ in waves N100, N200, and N400, and dissatisfaction was characterized by
differences in waves N200 and P300. The findings of this research indicate that Thai words
and pictures that arouse emotional valence produce varying effects on the human brain with

respect to gender and personality.

Keywords: emotional valence, electroencephalography, Thai words, pictures
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Uszan ebadn1sAnwiaisualluwdvesnalnszuu

uni
Uszan a353IMe7 $IUAUNITNOUAUDIN NG RNTIH
(Sequeira et al., 2014)

a15ual (emotion) Aea1n1svasdnlafifinau
Mnnsldfunmsnseduandadniussuulszainiu
dua wduianszuIuMITuiLazuUan Uy 1 nsUszdiuonsualdedudunisinunien
lﬁqjmimﬁ'smmlaqmsﬂus'wms Wy velad dwes  Auensual @ Bradley and Lang (1999) l¢3da5es

Wi deuliveUdessesluwinniunsetesas oy  AINWIBINGUUITVIAgIUAIUETSURIAINFAN: Alle

auaseanuuarasadunmiiulamslunii 1
Fos uaznsadeuln Tanuferdesividtinves
uyudluusiay Tu orsualfifameuinuagay ladnaed
AdlaunszmuyaraaziinnIsmeuauateTIAITY
uavdswasionsAndnla Beer (2017) o1sualiiniy
mﬂmﬂﬁ%’umsﬂizmshua%fmz%’ué’uﬁaﬁu’qﬁwqiizw

WAz SEAUYBIANIAN (Affective Norms for English
Words--ANEW): Instruction Manual and Affective
Ratings) seanfinisfinudiideetsuaidunmweing ¢
WU AWIEUU ATWIART N1IRNE ATYLR T
“a% Stadthagen-Gonzalezet et al.(2017) ¥inlwdl
ningudsusininandliiiufonauddy
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Y99 NFpasUMldINaRaNSEUIUNSIAATUlUSTUU
Uszamvesuywd 1unisfinvimesinuinemans
p15ual dmsuluusenelng Ngamprom et al. (2017)

TaaunssuuAseAIn1w lneussiaguauensunl
mmﬁﬁﬂ (The Affective Norms for Thai Words—Thai-

ANW) Bank System) fen1553uU53umaw ng ns9
aouAMAMYBIMTdeAIMINe s UBsHalALFEN
waziiaundulusunsuneuianesseuundadinIe
Ineussingruniuesuninuidn

venvntiddinisdnumensunisomslisuam
Geansgouinldimuntulpsaniuuisnfivesnud
gun1nIn e1sual kazauaull avIne1denaeIan
(the national institute of mental health center
for emotion and attention at the university of
Florida) fie svuugUnmdsaamnesuensiainy
iﬁﬂuﬂuwﬁ (The International Affective Picture
System--IAPS) tilerfuussingnilunis@nwifeaiv
p15ualkazANaUla Bradley and Lang (2007) Tu
Usemnalne Sripornngam, Chadcham and Sudhasani
(2015) Iiannszuuadsguamdeannuvsnenisiny
913uniANNIANluUTUNUeIAUlNg (The Native Thai
Affective Picture Bank System--Thai APBS) "ﬁu
Julvsunsupeuiivnesszuuadsguninimunlugy
wuuduuenwdiaty srusangunmdeannuvaienis
auersualluusunvesaulng Suuneisuaieendu
3 91U AuwAnvesTalwaLazilaTley Russell
and Mehrabian (1977) lauf (1) suauUsedivla
(valence) (2) funnsius (arousal) wag (3) fu
m3TiaviEna (dominance) sUnmisnunlugiudoya
JugunmrunaeinisAniden wagnunisinsei
MANAIN ﬁhmmmqL%ql,ﬁamiwgﬂmw A81UNT
Fuunsogunm uazArmissvesgUnwluusas
AuoUaleg 1 dusE UL IAMAINNINTEIU kel
\Bofle leldiduiniesilotanisingrmansensual

(emotion science)

nmsnesrnelneuazguangnaadisyuy
Usyamnisueadiu  wardsdyarauszamdu
2 21993 AD WITAYYIUAIUUU (dorsal stream)
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WAYINTAYYIUAIUAN (ventral stream) Usznou
Aae LdonauesdIunauusiu (temporal lobe) T
Yoyaiisriuuszianvesing Tnefivdenaussdiu
Nenes (occipital lobe) Dudrunilwoniaeisas
Mochizuki et al. (2008) Yoyagnailugaussdiu
n1ansia (thalamus) wazaaslamsaasdy (corpus
callosum) 9zUszananaiiiudenauesuinadiumii
(frontal lobe) Mendoza-Halliday et al. (2014) 91n
ﬁ?ugﬂéalﬂﬁiwuﬁuﬁﬂ (limbic system) waggUlUuawUa
(hippocampus) LﬁamaﬁlaaudﬂLﬁu%aagalﬁm'%asﬁaa&a
nil FedeunFeauesdruoasilnnseusia Aosiing
(orbitofrontal cortex) HieUsvananawardaniseiely
(Ahveninen et al., 2016)

AuLana1esEnIanadudadefidnae
N135U3uazNIsUanIDaNN19e1TUA Fio InAYIgd
N1UARIDDNNIIDITUAIAIENIINTEYI LU WO ANTTY
17577 dunAngEndn1ULan 198N N0 TNAINIU
nslumivdenisdeans (Kret & De Gelder, 2012)
wangeinisfuionsuainagunnlivserivlanie
913uaIN19AUgININNAYIY (Domes et al., 2010)
weildwuanuuansasenIanatunisiuiesual
segunmlsivszsiulanazgunmyilsiAug uonan
dinsAnweauuansisszrinanasentsuiunis
muANeNTHalINNNTIBITUA NI dDD 1 sUAlf 18NS
Fopaulniauesiiiuadudidsuan (Late Positive
Potential--LPP) wuinneavefiadudndauinniianid
iEndsvazeagUn mdiianwarn1auIn diue
vijsilndudidauanninaniumanevazaeagunm

[

ffldnvaemau (Zhang et al., 2017)
yadnamdutiadendafifanuduiug iy
91510l Nuurannniiesduszneu laud n1sle
N4 (openness) M3iARdnGURRBU (conscientiousness)
M3UARI (extraversion) AUINTUYY (agreeableness)
WazeMIVNeUszam (neuroticism) HAuduNUS iU
91310 INNUWITENUIN YARNAINAIUBINITNS
Uszamianuduiusdversualaunnuliussiu
Ta Tuvnigfyadnnmidamesinuduiusiuensual

uANUUsEyiula (Costa & McCrae, 1986); Cai et al.,




(2016) ldAnueTuniiBangAnsIuLagnsAnuAay
Infihauesduiusiumanisal wuin nqusiegsli
pzuungUnmlsivsevivlas 2 uuu snddinans
Y3nZIUL Waznavasnduliiiinauesdl 2,000-3,000

a T

Aa7U WAy 3,000-4,000 TAAIUIN NUIN LAY

a a

AANAMNISsUNeTaN YL YR AU NN AL IvE LD

Rl =d)

suamiiidnwauglduserivlageaninvastesguaini

@

Y
Tanwagliuseiulaninisdugs

ndayatnuaziiuldinladensinune
waryadnamdauduiusdenisiuiersual lag
lmzensualinuauUszsivla nMsfnwieItud
mMwinguazgunmisiesuaiiuaudseyivlaly
Usunvasaulve dilimumsfinyilunalnanududoumns
o15un] fafu fideTedimuaulafasAnyiorsuaisu
AuUsEiula lneAnwidademana uazyadnain
Tuidsndulwinaussduusiumnnisal drennsi
ANEINEIINTTUUASIAINIINEUTIINgIUA Y
o1sualnnuidn uwazguamanszuuadeguninde
ANENEIENIIAueTsuniluusunvesaulneuasng
Wuesesiolunisnsedu ielimnzausunsng
mManemansosualluvsunvesaulng

o/

AUTEaIANIIRY

1. 18@BNLUUAINTTUNITNAGBINBIAINT
Inguazgunimironsualauaudseivlalugivg
MOUAY

2. yawSeuisunaulniauesdunus

AUMANITI VRN TN ADUAY TIUUNAIULNA WAL
YARNAIN

NFAULUIAANISIVY

Fasilddnulusnuideiiientuonsualin
ﬁaﬂﬁfj’gﬂmwﬁuﬁaﬁmé’ﬂ AounAnugienisiiae
snusnseduiielfiAnosuainnuidn msfinwnd
Junsfinemnaresmnuunnanamanawazyaann1m
‘ﬁﬁﬁiaﬁwmwﬂwaLLazgimeL%ﬁmsmiﬁmmmﬂixﬁu
Taluglngnousu Bendulwihauesduiusiumennisl

(An Event-Related Potential--ERP) 8151aif 1A%
Useyivlawvaledu 2 dnwue Ao dnwuzianela

(pleasure) wazdnvazlufianela (unpleasure) &
famnwlneuarsunidensunifueussiiy
Tadudngnissuimensunszanan fleguinmdiu
mivosgnan eldnuazlusdla ssinnmeeyszam
% ﬁqﬁmmﬂmﬂizawwmwmLé’uﬂizamaum@'ﬁaaq
(optic nerve) 8NAMNGNANBONFEN Aan (optic
disc) nealyiidusedn laweaun (optic chiasma)
lngrunandia ushasveda Wweillaan duadea
(lateral geniculate nucleus) TUgsUdonaunsdiu
Meney wlasdyurandunisueaiiu dedyiune
TUflanesdrunderauluienss (dorsal occipital
lobe) wagiUdnnaunsnilsiovia (parietal lobe) i
Timnuvneiierduiivesnin iduteyalunisney
auBIN1INTI WU NMSVBUIU uazdrunileddlud
dupsdrumasaouluaumil (ventral occipital lobe)
uazauosdunduuTy el aumsneiieaiunisiin
15391 (recognition) msindeulm mﬂﬁudﬁmmm
UsgamnduluiimansawasresYaneanedy udads
TUUssananaresnsiuasdiivinaienaussdiu
1 (Livetal,, 2010; Schlochtermeier et al., 2013;
Mendoza-Halliday et al., 2014)

AUNAFIUNITINY

1. paulniaussduiusiumanisal (N100
N200 P300 uaz N400) Ve lvainaususeninne
PIEAUNANAUANG AL YelgNBIAIN 1 lNsLay

¥ 6 v L
sUMmE1sHaliuANYsEila

2. pdulwhasesduiusfuivnnisal (N100
N200 P300 kaz N40O) maa;ﬂmﬁmaué’mwdwﬁﬁ
fyadnamidameiuyadnninnals 9 uwaneneiu
YRUrUBIAIN W IneuarsUnIms1e1sualAuAIY
Uszviule
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m59eillunsidedannaes (experimental
research) I8l UUBHUNTNARDILUU 2x2 Factorial

Posttest Design (between subjects) din15inANanas
A15NARBY S1UALLDYA Il

1. SrezmTeunis A5 9astden A9l

1.1 UsenAsunaneiaddasiinsiunis
VISGRR

1.2 davanguazaniunsusyyuildn vin

wuudsiayadna ninesdusenevatunwlve Lite
ANNTDIDIRNALAT

1.3 danuiengunaassiiionduie
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wouansonuuunesuuansaLBusoudisanns
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naaiAALEoNWILaEINMYIARD DN
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Funadlunisdndunismaaes sewinefuil 11-31
fuaw 2561
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AU dudanainenstdygr” s Anendeineinis

Juuaging1nslayyn umInendeysni sendnedy
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Abstract

Occupational noise exposure can cause health problems and hearing loss, especially
during the noisy working process of stone mortar production. This cross-sectional research was
to study factors related to preventive behaviors of hearing loss among stone mortar workers
in Phayao Province. Forty-one subjects were interviewed by a questionnaire. The data were
analyzed by descriptive statistics and analyzed population characteristics, noise perception
with noise preventive behaviors by Chi-square test and Fisher’s Exact test. The findings show
that 7.3% of stone mortar workers had a hearing impairment, 53.7% did not use hearing protective
devices, but 41.5% had usage of putting button in the ears. The perception of noise was moderate
level (78.0%). There were significant differences between types of personal protection devices
and noise preventive behaviors (p<.01). There were no significant differences between perceived
noise levels and preventive behaviors (p<.01). In conclusion, selecting hearing protective devices
with adequate noise reduction can help to reduce noise exposure in the workplace. Moreover,
the devices can be useful for preventing hearing loss. Therefore, it is very important to have
control of the noise sources or provide a hearing loss prevention program and promote the

use of suitable hearing protective devices for better health and quality of life.

Keywords: preventive behaviors of hearing loss, noise-induced hearing loss, stone mortar workers
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21y (V)
<40 7(31.8) 6(31.6) 0.000 1 0.987
>40 15(68.2) 13 (68.4)
bA°
U8 20(90.9) 17 (89.5) 0.024 1 1.000
RN 2(9.1) 2(10.5)
sEAUNISANYI®
<Ussaufnw 12 (54.5) 10 (52.6) 0.015 1 0.902
>UsgauAne 10 (45.5) 9 (47.4)
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M13519 5 (519)

AnwUzUIEYINTUALIZAUNITTUS wpAnssunstiasnuides X2 df p-value
Uoesnuidss (I1uau 41 Aw) o Y
Taild T4
A07UzATN®
WAL 14 (63.6) 17(89.5)  3.691 1 0.075
Bue 8(36.4)  2(10.5)
519l (Un/ifau)®
<7,000 U 9 (40.9) 10 (52.6) 0.563 1 0.453
>7,000 U 13 (59.1) 9 (47.4)
AL AU IIU°
U 9 (40.9) 8 (42.1) 0.021 2 0.989
UNRIRU 12 (54.5) 10 (52.6)
ITURAIEALNUY 1(4.5) 1(5.3)
viingunsaldasnunuiasann
nTauRaLde S
Tafld 5(227)  0(0.0) 41.000 3 0.000*
[SGREREY 17(77.3)  0(0.0)
144igen (ear plug) 0(0.0) 10 (52.6)
ldfinsouy (ear muff) 0(0.00  9(4a7.9)
ANURAUNANIY°
Laidl 21(955) 17(89.5)  0.538 1 0.588
fidodisluy/vdo 1(45)  2(10.5)
sraun1siuidasiudes®
un 1(4.5) 2 (10.5) 2.795 2 0.247
U1unang 16 (72.7) 16 (84.2)
i 5(227) 2(10.5)

anpnltAe *n1svedeulAaAls (Chi-square test), "n1svindauvasives (Fisher’s exact test); *p<.01

n1sanUs1ena Useinniniloaws lseliiiu uadiu viegnamnssy

n1sgeydunslaguinaInnsdulade R
Wusvernanunu 9 enafnnnidessiauusiees vie
deaaintuduszerluranardu 9 Ald nedes
Ae9znndn 85 dB (A) Aanunsavibiinnisgeyde
nsleguainnisuseneue@nle (Seidman et al,
2010; Lutman, 2010; Lie et al., 2016) ?z'iqqmamﬂim

wUsguiu SausgnamnTsuAsNiy IAnuldeeionts
goydenstasy Wesnanamnssuwmant Ivuneu
nswanfinisliiesesdnsuasneliifinuaiumades
ARBASEEELIAINY NEUTENOUNTS vseiUsEney

= A A v EY ~ 1 -
adwivandliunludumeveadsdis vienawite
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AUURnu swdwdluleenisaldgunsallesiu
Fesfanzanudy szdmansenusiensgayidens
lagu (Kitcher et al,, 2012; Chadambuka et al., 2013;
Sayler, S. K, Long, R. N., Nambunmee, K., & Neitzel,
R. L., 2018)

Fenmsinuide Swuh fuszneuenin
hasniiulildgunsallesiudesds uasdenldgunsal
Hostudssiailivanzay venanifudovuh Yade
suviingunsailiestunuiesnnnsdudadesiiuan
safudlenuduniusiunganssunistesiudssunnsnariu
Faflanudenadasiunsdnwves Sayler et al. (2018)
wui mslfgunsaitiostudesisedlusesumn Andutos
av 275 Hethdumaiifidunaironsanmsgaydents
idudesnniiiduiadosisdiniuiifsrdunsiode
guamvendessuniu  azlinudilauazdmasie
mMsUfudsunginssliAnnsligunsaliestudes
Al (Kitcher et al., 2012) wagmsauasunisidaunsal
Jasfwdeads  arunsadesdunisgyidenisiagu
AAnnndsasuniu Tundneuidudadostails
(Chadambuka et al., 2013; Le et al., 2017; Tantranont
et al, 2017)

snnnnths wamsiny3de Smuth sefumsiu
Flosiudesdnilvg) sdlusziuUiunan uagseiunssu
Fesfudgaunndeiuldiinnuduiusiunginssunis
Hosfudeaunnisiualizenadosfumsfinyidevesm
89A lwenws (Thepaksorn et al,, 2018 ) 7 wut s
Sauidsalienudiusiumsligunsailesiusunse
ol anninanetadsunuiidmanenginssuns
Ueafiudes oy Yadwduymna usun Jademenu
eudlansiug Jusiu (Arezes et al,, 2008) sz

<

damardddfifinnsdsunvamninssunisld
gUnsnitfasiudeadsld uonand nisdudemnmdes
yesusazyAnavzsiliiAnnsIUABUL AW AT Ty
qunnld (Ferrer et al, 2015) ety mngusznau
anTwipsnfiuusazuana In1ssuiluseivas Aazds
dangAnssunistesiudssdduseduaaduiu vind
nsmuauiladesuniufidmasionginssunslosiu
el

nsdudadssiaannisiasniuduszey
nawu azdwaiiliiianisagidenisiagu 3
$nuduegredefiazdesiuinsgiunisdoatuniy
wanauenansgnanssy  uazduasunisldgunsal
Josiudesds  saufsnsdenldaunsaldesiubes

o A
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Establishment of Methyl Anthranilate Quantification by
UV-Spectroscopy and Identification Using FTIR
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Abstract

The objective of this research was to develop the extraction method of methyl anthranilate
from herbal (medicinal) plants ginger, galangal, and lemongrass, with 2 types of solvents, 1% (v/v)
sulfuric acid in methanol and 1 M sulfuric acid in water. The absorbtion of the extracts were measured
and compared to the standard curve of methyl anthranilate with a wavelength of 273 nanometers. The
study found the extractions with the two methods yielded parallel results. And the highest amount
of methyl anthranilate of galangal, lemon grass and ginger with 1% (v/v) sulfuric acid in methanol
were 6.813, 1.349 and 0.606% w/w fresh plant, respectively. The accuracy resulted in the average
percentage of recovery from between 97.2-104.3% and the precision result in the percentage of the
relative standard deviation (%RSD) with the concentration 30 mglL™ were 3.6, 3.3 and 0.8% of ginger,
galangal and lemongrass, respectively. The results of the percentage yield analysis of the methyl
anthranilate with the diazotization reaction showed that the standard methyl anthranilate substance

was 58.97% and was sufficient to prove the identity of the diazotization reaction with the FTIR technique.

Keywords: extraction, herbal plant, methyl anthranilate, UV-spectroscopy, Fourier transform infrared

spectroscopy
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Introduction

Methyl anthranilate (MA) is an ester of
anthranilic acid. Its chemical formula is CSHQNOZ.
It has a melting point of 24 °C, a boiling point of
256 °C, and a density of 1.17 g/mL’1 (Lanzafame et
al., 2017). Methyl anthranilate is a phytochemical
in plants that is useful both for medicinal properties
and as a food additive found in concord grapes,
jasmine, bergamot, lemon, orange, strawberries
(Lanzafame et al., 2017), rice (Primus, et al., 1995),
honey (Nozal et al., 2001; Sesta et al., 2008), and
Japanese tea (Sawai et al., 2004). In many countries,
methyl anthranilate is used as a catalyst in the
paper industry, as a substrate in many colors,
pigments and bird repellent (Yadav & Krishnan,
1998).

Moreover, methyl anthranilate also has a
grape-like odor, used for flavoring candy and soft
drinks such as grape soda, chewing gum, drugs
and nicotine products (Avery, 2002). Methyl

anthranilate is both a component of many natural
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essential oils and synthetic chemical odors. It is
widely used for bird repellent (Clark, 1998; Clark
et al,, 2000; Homan & Linz, 2014). Most synthetic
materials identified to date that deter birds have
unacceptable toxic and environmental properties
(Clark et al., 1993; Clark & Aronov, 2000).

The function of methyl anthranilate is
registered as an avian repellent and the compound
is mainly used in the United States to protect crops
(Esther et al., 2012). It is a food and can be used
to prevent bird damage to sunflowers, rice, fruit
and golf courses (Avery, 1992; Avery et al., 1996).
Early analytical methods for methyl anthranilate,
reported by Hesse and Zeitschel and Erdmann in
1901 applied to essential oils and used gravimetry
and titrimetry (Thompson & Quaife, 2001). Gas
Chromatographic--GC methods for methyl anthra-
nilate in wine in 1976 and Concord grape essence
in 1967 have been reported, and fluorometry
has been used for the analysis of Concord grape
juice in 1976 (Thompson & Quaife, 2001). During




the development of a fluorimetric detector for
Liquid Chromatography--LC. Colorimetric analysis
involving an adaptation of the AOAC method
based on diazo coupling of the primary amine
function of methyl anthranilate was applied to
several grape juice products and essences and
compared with gas chromatographic analysis in
1990 and analyzing methyl anthranilate for High
Performance Liquid Chromatography--HPLC have
been reported by in 2008 (Sesta et al., 2008). This
research was to develop a simpler and more rapid
means of determining methyl anthranilate by using
UV-spectroscopy method for some herb plant
such as lemongrass ginger and galangal oils which
have been reported as insect repellent compositions
(Abdullah et al., 2015; Shukla et al., 2018).

Objectives

The objectives of this study were to
develop the extraction method of methyl anthranilate
from herbal plants such as ginger, galangal and
lemongrass by using UV-spectroscopy method and

diazotization reaction identification using FTIR.

Materials and Methods

1. Raw materials and chemicals

Herbal plants (ginger rhizome, galangal
rhizome and lemongrass) from Phetchabun market
area, Methyl Anthranilate (MA), (CBHINO2), 99%,
ACROS Organics™, USA.

2. Raw Materials Preparation

The ginger, galangal and lemongrass were
washed with tap water and then dried at room
temperature. Sample plants were cut into
medium pieces, followed by spinning the pieces
to fine particles. The sample plants were stored
in a beaker at 4°C.

3. Determination of Methyl Anthranilate

3.1 Determination of Optimal

Wavelength

In determination of the optimal
wavelength for the methyl anthranilate analysis
by using 20 mgL™ methyl anthranilate standard
in 1% (v/v) sulfuric acid in methanol and 5 mglL"
in 1 M sulfuric acid, and then the samples were
measured at 190-450 nm with a Shimadzu UV-Vis
Spectrophotometer.

3.2 Calibration Curve

The first method involves the preparation
of standard solutions of methyl anthranilate
with 15, 20, 25, 30, 50, 100, 120 and 150 mgL™
and then dissolution in 1% (v/v) sulfuric acid in
methanol. The second method involves prepara-
tion of standard solutions of methyl anthranilate
with 5, 10, 15, 20, 30, 50, 60 and 100 mgL™ 1 in 1
M sulfuric acid and then measurement by UV-Vis
Spectrophotometer.

3.3. Extraction of plant samples

Three herbal plants were used: ginger,
galangal and lemongrass. Two solvents were used:
1% (v/v) H SO, in methanoland 1 M H SO,. Place
2 g of blended sample plants in a test tube. Add
10 mL of solvent and shake with vortex for 10 s.
Extract in an ultrasonic bath for 20 minutes and
isolate the solution with centrifuge at 1500 rpm
for 30 min. Keep the plant extracts in the test
tube and close the stopper. Finally, measure the
samples with a UV-Vis Spectrophotometer and
calculate the amount of methyl anthranilate by
comparisons with the dilution factor.

4. Determination of Methyl Anthranilate

by Diazotization

4.1 Diazonium Salt Preparation Place a
mass of 0.5 ¢ methyl anthranilate standard in a
125 mL conical flask. Prepare the Hydrochloric
acid--HCl (3x of the number of methyl anthranilate
mole). Pipette 0.3 mL to dissolve in 15 ml distilled

water and add the solution to the methyl anthra-
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nilate soaked in an ice bath at 0-5°C. Stir the
sodium nitrite (NaNOZ) solution for 30 minutes,
and then, prepare the sodium nitrite solution (1x
of the number of methyl anthranilate mole) with
0.2277 ¢ in a few drops of distilled water. Drop the
sodium nitrite solution into a methyl anthranilate
solution, and finally, stir the solution slowly for
30 minutes at 0-5 °C.

4.2 Coupling Reaction Prepare the
phenol solution (0.5x of the number of methyl
anthranilate mole) with 0.1553 g in 10 mL distilled
water, add it to the prepared solution, and then stir

for 10 minutes. Adjust the pH to approximately

EltH

O o
'\.c..ﬂ' S m
HO

Methyl anthranilate

5 with a 0.1 M sodium carbonate solution and
then stir for another 10 minutes. After that, adjust
the pH to approximately 8 with a 0.1 M sodium
carbonate solution and then stir for another 10
minutes. Add sodium chloride (NaCl) to get the
precipitated azo dye. Then, filter the color with
filter paper No. 42 and steam at 100°C for 3
hours. Next, weigh and calculate the %yield of

the reaction as shown in Figure 1.

3 1. NaNO,, HCI, <5°C

Azo dye (Orange)

Figure 1 Diazotization in the synthesis of azo dyes from a methyl anthranilate standard

5. Identification Validation of Methyl
Anthranilate and Azo Dye by the Fourier
Transform

Infrared Spectrometer--FTIR Technique
Add drops of methyl anthranilate standard and
azo powder to the sample base, and then, analyze
by FTIR version Spectrum TWO.
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Results and Discussion

1. The study result of Optimal
Wavelength for Methyl Anthranilate
Determination

The results of the optimal wavelength
for the determination of methyl anthranilate
that was scanned at 190-450 nm with a UV-Vis
Spectrophotometer are shown in Figures 2
and 3.
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Figure 2 UV-Vis absorption spectra of 20 mgL™ MA in 1% (v/v) H,SO, in methanol

2.00A

(0.500 7
Jdiv)

P4 228 nm

'

1 450.0nm|(-0.001A

272 nm
mfﬂ,.EEBnm

-0.50A

lgh.ﬂnm :

(50/div)

4§H.Hnm

Figure 3 UV-Vis absorption spectra of 5 mgL” MAin 1 M H SO,

From Figure 2, the spectra of method 1 at
a concentration of 20 mgL™ in 1% (v/v) H.SO, in
optimal methanol has the highest absorbance at
two wavelengths: 227 nm and 273 nm. From Figure
3, the spectra of method 2 at a concentration of 5

mglL " has the highest absorbance at 3 wavelengths:

228 nm, 272 nm and 369 nm. Primus et al., (1995)
reported the UV spectrum of methyl anthranilate,
found the highest absorbance at 3 wavelengths:
220, 248 and 336 nm which are close to the

values discovered in our research. Askham (1992)

determined methyl anthranilate Ultraviolet--UV
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range (200-320 nm) in a light cabinet maintained at
29.5°C. However, in the selection of absorbance,
it was found that the 227 and 228 nm wavelength
had the best absorption, but with disturbance. On
the other hand, the wavelength of 369 nm had
no disturbance but low the sensitivity to measure
for absorbance. Therefore, a wavelength of 273
nm was selected as the optimal wavelength for
the determination of the methyl anthranilate in

this study.

Table 1

2. The Results of Methyl Anthranilate
Determination

The measured absorbance of the methyl
anthranilate in ginger, galangal and lemongrass
extracted by 1% (v/v) H SO, in methanol and 1
MH SO, with the methyl anthranilate standard

at a 273 nm wavelength.

Value obtain in the validation parameter of the method of the determining of Methyl Anthranilate

Solvents Calibration range

Calibration curve

Coefficient of LOD LOQ

(mgl™) determination () (mgL™) (mglL™)
19%(v/v) stoa in 15-150 y=0.0070x+0.0142 0.9960 4.89 16.30
Methanol
1M HZSO4 in Water 5-100 y=0.0086x+0.0774 0.9927 2.98 4.98

Table 1, calibration curve of the methyl
anthranilate concentration vs. absorbance using
1% (v/v) H,S0, in methanol as a solvent reveals
that the linear equation is y=0.0070x+0.0142 and
’=0.9960, and with 1 M H2S04 the linear equation
is y=0.0086x+0.0774 and r=0.9927. A comparison of
the solvent used by linear regression analysis shows
that the extracts with the 1% solvent (v/v) of H SO,
in methanol have more linearity.

The value comparisons of the linear
regression data of the methyl anthranilate
concentration and absorbance. We found that a

good slope value should be high if it has good

measurement sensitivity. The slope of 1 M H,S0,
(0.0086) is steeper than the 1% (v/v) H SO, solvent
in methanol (0.007). In addition, the closer the
y-intercept is to 0, the more linear the graph will
be. From the table, the y-intercept value of the
solvent 1% (v/v) H SO, in methanol is the closest

to zero, so it is a good trend for determination.

In addition, r?, or the coefficient of
determination, is a value that represents the
degree of correlationbetween the two variables
close to one. The coefficient of determination

shows that both variables are significantly correlated,
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and in r?, the determination should not be less
than 0.98. The data of calibration curve, the LOD
and LOQ can be detected and quantified at 4.89
melL™ and 16.30 mglL”, respectively for 1% (v/v)

3. Method Validation
We determined the validity and accuracy of the
methods by taking standard samples that were

analyzed in triplicate. The %recovery and %RSD

H SO, solvent in methanol and for 1 M HSO,, 2.98 were analyzed by the spiking 30 mglLof methyl

and 4.98 mgl™ respectively. anthranilate standard into sample blank in 1%

(v/v) H,SO, solvent in methanol.

Table 2

Recovery Validation for Determination of Methyl Anthranilate

Herbal Plants Replications Determined Recovery Average %RSD
(mgL™ (%) Recovery (%)

Ginger replicate 1 28.01 93.4 97.2 3.6
replicate 2 29.32 971.7
replicate 3 30.12 100.4

Galangal replicate 1 31.54 105.1 104.3 33
replicate 2 32.13 107.1
replicate 3 30.18 100.6

Lemongrass replicate 1 31.21 104.0 103.1 0.8
replicate 2 30.83 102.8
replicate 3 30.72 102.4

The validation results of the method by
the spiking of the standard methyl anthranilate
at a concentration 30 mgL" in the sample are
shown in Table 2, which shows that the accuracy
result in the average% recovery was between
97.2-104.3% and the precision results in the
percentage of the relative standard deviation
(%RSD) with the concentration 30 mgL™" were 3.6,
3.3 and 0.8% of Ginger, Galangal and Lemongrass,
respectively. It was found that the %RSD was <5

which can be acceptance criteria.

Our study produced the values of the
methyl anthranilate extracted from ginger,
galangal and lemongrass that were extracted with
1% HSO, and 1 M H SO, dissolved in different
amounts of solvent, which were used to measure
the absorbance at a wavelength of 273 nm. After
that, the absorbance values were compared with
the methyl anthranilate standard curve to calculate
the concentration of the methyl anthranilate. The

results are shown in Table 3.
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Table 3

Values of Methyl Anthranilate in herbal plants in % w/w.

Solvents Herbal Plants

% w/w (MA in plants per fresh herb) n=3

19%(v/V) H,SO, in Methanol Ginger
Galangal
Lemongrass
M HZSO4 in Water Ginger
Galangal

Lemongrass

0.605+0.018
6.813+0.021
1.349+0.012
0.192+0.007
0.700+0.006
0.426+0.005

Table 3 presents the values of the methyl
anthranilate extracted from the herbal plants in
%w/w for two different solvents. From the
calculation of 2 ¢ of fresh herbs, the highest values
of methyl anthranilate were found in galangal,
followed by lemongrass and ginger, for both
solvents. The determination of methyl anthranilate
from ginger, galangal and lemongrass extracted
with 1% (v/v) HSO, in methanol shows that
fresh galangal has the highest value of methyl
anthranilate with 6.813 %w/w, followed by fresh
lemongrass and fresh ginger with 1.349 and 0.605
%w/w,respectively. On the other hand, the 1 M
H,S0, solvent extraction method shows that fresh
galangal has the highest value of methyl anthranilate
with 0.700% w/w, followed by fresh lemongrass
and fresh ginger with 0.426 and 0.192% w/w,
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respectively.

This research is preliminary study which
apply the extract obtained from the herbs will
be used for an experiment with birds to test the
aversive behavior and exposures to methyl
anthranilate. Therefore, galangal will be selected
to test as bird repent in next project. Consequently,
Galangal is a plant in the ginger family, may repel
mosquitos and other insects (Misni et al., 2016).

4. The Results of Methyl Anthranilate
Determination by Diazotization.

The synthesis of azo dye from the methyl
anthranilate standard is shown in Figure 4. The
weight gain was calculated to find the % yield of
the azo dye synthesized from the methyl

anthranilate with 3 replications as shown in Table 4.




Figure 4 Azo Dye from Diazotization.

Table 4

The calculation to find the % yield of the azo dye synthesized from methyl anthranilate

Number of Times % Yield
1 55.15

2 57.90

3 62.38

a 60.59

5 58.81
Average 58.97+2.74

The calculation to find the % yield of the
azo dye synthesized from methyl anthranilate with 3
replications (Table 4) shows average 58.97% for azo
dye product. Consequently, the azo dye product
was synthesized by incompletion of diazotization.

Therefore, the involved parameters affect to
reaction such as temperature, number of mole, and
stirring, so the experiment should explore the optimal

condition. Additionally, the methyl anthranilate in

the extract is insufficient for the synthesis of azo dyes
(Trusova, et al., 2011).

Qualitative and approximate quantitative
presence of methyl anthranilate in plants can be
detected by the formation of azo dye in diazotization.
The relative quantity of azo dye formed reveals the
relative amount of methyl anthranilate contents of
plants (Athulaetal., 1990)

Diazotization was performed to identify
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and compare the presence of methyl anthranilate
in some fruits, vegetables and plants. The mass
of azo dye formed was directly proportional to
methyl anthranilate content in a sample. Therefore,
the mass of azo dye formed, the relative
quantitative presence (in percentage content by

mass) of methyl anthranilate can be compared.

3481 3368
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5. The Results of Identification Validation
of Methyl Anthranilate and Azo Dye by Fourier
Transform Infrared Spectrometer--FTIR Technique

Identification validation of the synthetic
azo dye by comparison to the methyl anthranilate
and azo dye standard spectrums via observation
of the functional group with the FTIR technique is

shown in Figures 5 and 6
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Figure 6 Spectrum of azo dye by FTIR
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The absorbance spectrum of the methyl
anthracene standard in Figure 5 shows the amine
at frequencies of 3,481 and 3,368 cm™, the ketone
at 1686.8 cm™, and the carboxylic acid at 1,240
cm™. In Figure 6, the absorbance spectrum of
azo dye phenol was found at 3,061.9 cm, and
instead of amine, aldehyde at 1,723.9 cm’, and
carboxylic acid at 1,237.5 cm’’. Both fisures show
that the FTIR can be used to validate the identity
of methyl anthracene and azo dye.

The FTIR can be used to validate the
identity of the synthetic azo dyes by observing
the group of functions in which amine disappears.
For the determination of methyl anthranilate has
suggested a procedure based on the diazotization
of methyl anthranilate, a primary aromatic amine.
The ester is washed out of the oil with dilute sul
furic or hydrochloric acid, and the acid solution is
then titrated with an alkaline solution of ﬂ -naphthol
(Scott, 1923).

Conclusion

This study found that the extraction from
galangal produces the greatest amount of methyl
anthranilate, followed by lemongrass and ginger,
respectively, as determined by UV spectroscopy.
Moreover, from the result of the diazotization
reaction, the azo dye from methyl anthranilate
resulted in an orange color, which indicates that
the amount of methyl anthranilate in plants can
be obtained by dyeing azo (diazotization) in
correspondence with the amount of azo dyes

that occur in plants.
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The transportation of heavy and oversized shipment, e.¢. 100 tons or more, from the factory
to the final destination can be a complicated task which involves a lot of planning, transporting,
unloading and installing processes. One example is transporting power transformers. This research
developed a new end-to-end logistics management algorithm, supporting the transportation of heavy
and oversized shipments in the context of timing, location of personnel, communication and the
regulations involved from the process of preparation, real-time management to the installation at the
destination. This logistic management system helps to reduce the mistakes in the preparation of all
the procedures involved. The process of planning includes the monitoring the main routes, accidents,
natural disasters, traffic conditions, theft along the route, and coordination between the point of origin
and destination. In the event that the unforeseeable circumstances occurred, secondary routes will
be taken. The context will provide useful information for the shipper in decision making whether to
use the original or secondary routes; and once the shipment has reached the destination, the business
regulations involved during the inspection, the process of unloading shipments, the storage and the

supervision of installation process according to the company standards will also be undertaken

Keywords: power transformer, transportation, logistics management system, heavy gsoods and oversize

FALHERTASEJOURNAS o 13 No. 3 September-December 2019

Science and Technology




UNANYD
n1svudsduamamantnuaglugnitund wu vdewdadlniliowin 100 duarndunisludaqanune
Yanene Wufanssufianududounardoelinisnnamun1saiiuanu Tuunanuilaiauenisidenessuy

uMsvUAuAvantnuaglngnIUNg wasdoyausunidaian @nuil uARa @1SEULINA LagngnegInag

1%
o

Tunmsdnfiunudusninedounisuuds 1su3nsdanisesns Realtime lusewinansvudsuaznisinga
& gavneUatene sruuuImsiantsmsudsitasandefinnainluszeseionaumsgiinsiniondy
Ainnnggsfaldlumstifuguaimnnszuiunistuneuigniedddniunisudalussnininfuns £3
mMsuotnesteyavoudummdn Mdunansey luSosgifg fusssuud anmasas deandn waznis
Usrausuiudesumauasatens lunsdfifddienafaiatu dumneifldasdidumadsedliud fadaya
Uunang 9 sgthelinnzduudui aunsodaduladnesiiumssions dumafnndoldidunisdrses lefs
PmngUaesdnuIunngnagsiafiasdiuminrsay TuneuruAudiasanin uardauiuluanuide
wieuliIn aunsavitlaeegramangay

o
o U a ¥ LY

AranAy: milonlaslniings, nisvuds, nsinas, duArvuiantniazlng

v

< &

Thus, the conditions include specific

Introduction

Transportation of goods in the supply contexts and capture of context-related

information by event-driven sensors (Jocub as

cited in Shaki Kundee et al., 2017) ’s research in

chain cycle is a topic that is gaining momentum

among the fields of industry and education,

especially when its cost could reach up to 30%. the Logistical field, data acquisition is performed

Major challenges of logistic are time sensitivity, by a software agent that automated data capture

safety, ensuring that goods will timely reach from installed sensors in the system. Finite State

Machine was also another data capture method

destinations, and containing risks of public
used for data gathering (Dong, 2004).

exposure to both hazardous materials and

oversized shipments in the case of accidents. Nevertheless, significant sensors in logistics

include RFID, GPS, and various level sensors such

Heavy and oversized shipment, whether as humidity, gas leak, flood, pressure sensor, etc.

via roads, rails, or maritime, has been a

significant concern of the U.S. and European

nations. However, research that addresses the

notion is scarce, as most of the studies are focused
on the practicality of procedures , which is often
ambiguous. The entire process solely accounts

the physical execution.
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Research Objective

This research examined transportation of
heavy and oversized shipment - an over 100-ton

transformer-with hydraulic trailers .

Recent major challenges of transporting

100 tons transformers:




1. Communications issues between senders
and recipients, specifically coordination and ITSG.
Also, the preparation of space that requires
continuous adjustments due to the ambiguity of

official regulations.

2. End-to-End Visibility issuethroughout the
entire route, as drivers lack real-time information on
road conditions and other occurrences throughout
the transport route. This issue impedes response

time resulting in incapability to resolve issues

3. Business legal issues in transport preparation
not automated and monitored by the system,

potentially causing controversies and error.

Research Framework

Implementation of solutions to transportation
of heavy and large shipment requires not only
general transport information but also context
data (lan, 2005). According to Dey context is
defined as information that indicates a state of an
entity or object of interest-which can be persons,
places, objects involving in interactions between
users and applications that are compliant with
relevant business laws.

Therefore, the condition consists of context
data and context-based data capture. This research
utilized the following context-based data: (1)
RFID and GPS data (2) Online Infor-Sensor data
(3) Timing (4) Business Regulation.

Incorporating business rules and process
into the context enables the creation of an
algorithm to dictate the process of excess weight
shipment from the origin to destination, while
ensuring safety and punctual delivery. Information
technology can be used to improve the work
process in the supply chain within and between

the organizations. By using the available information

and network of high-speed information so that
the company can share the supply chain management
information in all level and positions. The success
of the operation is to be able to use the technology
effectively and in the information technology, the
business regulations applies and other regulations

and be a set manual work.

In studying the Logistic management, it will
focus on the studies of business regulations within
the supply chain. By looking at the usage that af-
fected the efficiency of Logistic operation; choosing
to observe the land transport as an example of
business operation and operating context from
the delivery using information technology to
control all related persons e.g.drivers, and related
things e.g. containers, vehicles, or location e.g.
route, and final destination and time e.g. delivery
time. These environmental information can be
used to create business advantage in information
technology by speed control, accuracy and safety.
This is due to the management system that has
good business regulations and respond well to

the changes in context and events.

Literature Reviews

The literature review contains an overview
of previous logistics and supply chain studies.
Antonio Bucchiarone and applied and utilized
logistics and supply chain technique to approach
logistical issues involving in transporting cars
from a port to car dealers. The transportation
process consists of unloading cars from cargo
ships, accessorizing cars according to demands,

and transporting cars to dealers.

Antonio et al., (2011)’s results suggested
the use of dynamic adaptation to addresses

inadvertently arising contexts. This approach
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relies on adapting, enabling the system to
regulate any unplanned situation. For example,
damages on the transporting truck while heading
to a storage facility would automatically initialize
a reparation process before finally going to a storage

facility.

The application of fleet management
in agricultural practices suggested that actual
implementation of context-awareness-using
data captured from context-based machinery
interacting with remote machinery users-was not
executed (sorensen). Thus, contextual data of
the running machinery and its locations would
be beneficial, enabling farmers to manage their
work process. Similarly, contextual data ensures

that the maintenance schedule is carried out.

The context-based data on maintenance is
crucial to reducing machinery down time, increasing
the effectiveness of the process, and ultimately

reducing business loss.

Bartiomiej and Anne (2009) stated that
improving the effectiveness of supply chain
management is dependent on the cooperation of
IT department and company flexibility to adapt
to system changes. Business rule management
fosters company dynamics that enables it to
acclimate to unpredictable climates, while a
business process management system provides
structure for step-by-step process management.

This research leveraged the process
overview to model the research by integrating
the two factors, using BPM that corresponded to
xPDL.

Antionio et al., (2010) found a method
that transforms business rules embedded in the
process by constantly molding them according to

contexts in real-time events, in order to achieve
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the objective. This method calls for new planning
and execution as contexts change. The notion

has been proven in a logistical model.

In a transportation system, since content
disclosure may be required, information plays a
significant role in the development of supply chain.
Wesseis and Lang developed an intelligent system
that functions together with its context-ensuring
compliance to business regulatory, providing an
effective structure, and enabling users to pinpoint
exactly where the transport is in the supply chain.
Data directly collected from various storage devices
were fed into the logistic system for it to classify

cargo related contexts.

The implementation of RFID technology
using UHF frequency permitted data reading  from
a container from 3 meters away. FRID distantly
captured environmental contexts into the supply
chain system to integrate business rules in real-
life contexts. It ultimately adjusted the supply
chain process to fit the context. Logistics in the
automotive business regularly undergo serious
issues due to supply chain mismanagement. Using
a conventional approach while the ever-evolving
situation calls for context-aware system results

in monumental business loss.

Zachos, Kounkou and Maiden (2013)
presented a development of task model-based
application for management. This research developed
a user-task model, gearing for the variety of its
application. Searching for the most suitable
approach to be used was the responsibility of
EDDIE system-which provided services for user
task. . This research considered parameters for
creating questions in order to find a service from
assigned tasks. Therefore, the adaptation system
facilitated continuous work progress as contexts

changed under the basis of change mechanism




to help users reach the objective.

Associated with transporting heavyweight
and oversized cargo is the risk. There are technical
risk, economical risk, social risk, an political risk.
Palsaitis.R. and Petraska A. has proposed a risk
management model for planning phase of sale
transportation and then are traffic accidents,
natural disasters and animals, security in highway.
It is desirable to find routes that minimize the
risk, Babu et.al.,(2016) has proposed a heuristic
risk management system to obtain multi-optimal

routes for transportation.

Table 1

Process of transporting heavy transformers

Materials and Methods
Process of transporting heavy transformers

Transportation of heavy transformers of
up to 100 ton and 3Mx5xMx3.5M dimension
requires preparation: parts need to be disassembled
and stored in containers, route survey, and site
preparation for assembling heavy machinery.

Mainly, there are 14 following steps:

After informed by the production department that the transformer passes inspection

1. Check documents in the system -Drawing TFO

If not contact project manager.

-Drawing for Transportation
-Customer’s site map
-Customer’s Contact person
-Date of Delivery at Site

2. Contact assembly team for
disassembling transformer parts

3-5 days

3. Notify the packaging team for 3-5 days
measurement

4. Ready transport vehicle and -Choose vehicle according to
check if transformer oil is shipped transformer weight and size

together with transformer
Samut Sakorn

Working time depends on the size
of the transformer

Working time depends on the size
of the transformer

Check the comparison chart
regarding Modular Hydrolic/Trailer/

-If yes, check with oil factory in Flat bed

5. Ask customers for readiness of Schedule dates for Site Survey

delivery site
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Table 1 (continue)

After informed by the production department that the transformer passes inspection

5. Ask customers for readiness of Schedule dates for Site Survey

delivery site

6 Site Survey from origin to Check for bad road condition and

destination signhage

7. Inspection of destination site  -Readiness of platform for
transformer

-Area surrounding the platform,
especially area for jacking and

skidding

-If pipes are laid in front of the
platform and a crane is required
for transportation

-Road condition within the site and
its available space to
accommodate turning radius

Detail inquiry -Direction in which transformer is
facing space for wiring
-Mark the spot for transformer
-Placement area
-Storage for parts and oil

8.Fix marked errors during the survey

9. Check the readiness of Recheck the transport vehicle and
transformer and parts ask the logistic company to send
planned route transport to clients

10. Schedule meetings with clients, Recheck at site work

project management, transport
company to set a transport date

Prepare vehicle for transport
Cameras

Measurement tapes

Camera for image-based
measurement of the height
between a road and the overpass
or signage

Go through a checklist:

If the ground is unable to
withstand heavy weight, prepare
a metal plate to place in front;
Pay for the crane;

Check transformer weight

and placement-requires
communication with a customer
as manhandling has higher cost
than jacking and skidding;
contingency plan for alternative
routes

Calculate the number and type of
vehicles needed to carry
transformer and parts, as well
as cost

Present contingency route
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Table 1 (continue)

After informed by the production department that the transformer passes inspection

11. Schedule the moving date for
the transformer and parts with the
factory

12. Date of transportation

13. Travel to destination

14. Reach destination, place the
transformer on a platform, and
move parts and oil to the prepared

-Transformer vehicle goes in first
-Parts vehicles goes in after the
transformer is placed

-Other vehicles transport oild from
Samut Sakon

Notify insurance agent/security
team/production/highway police
to ready the route

In case of a situation, evaluate
problems and check the
contingency route

Ensure that the transformer is
placed in the degree according to
client specification

Prepare space for transport
vehicle to move the transformer
via an industrial crane/forklift

Ensure that all transport vehicles
latch all the parts, cover them with
canvass, and latch again

Bring back equipment and obtain
signatures as a verification of de-
livery from clients

storage

Architecture

The transportation process stated in
section 3 can be applied to create an information
technology system used to manage an entire
loop of management from start to finish. The
following context data-analyzed and categorized
into 5 dimensions-from various sensors and time

is implemented in the system:

Data collection on business rules is

gathered into 5 dimensions:

1. Space-Inclusive business rules pertaining
to specific locations, districts, cities, or country.
2. Time-Business rules pertaining to certain
points in time, starting from the initial process,
meeting location, destination, checkpoints, and
border checkpoints that could be further divided

into different activity lengths over short, medium,

or long term.

3. People-Business rules relevant to each

individual, driver, group, or population of a city.

4. Information-Business rules pertaining each
sensor, a group of sensors, a network, integration
of logistical information in the value chain of

logistics.

5. Business Rule-Evaluation of system
process to examine if execution is carried out
according to business rules. This context data is
presented as rules or checklists embedded in the

system to ensure mechanism accuracy.
5.1 Time data

Time is an important context. Different points in
time have different effects on an environment
according to the following categories of context:

(1) Range of time in the day (2) Day of the week
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(3) Week of the month (4) Month of the year

Contexts of a range of time within the day:

Morning (10:00-11:00)
Noon (11:30-13:00)
Afternoon (13:00-18:00)
Dusk (18:00-10:00)
Late night (10:00-12:00)

After midnight (12:00-06:00)

Contexts of days of the week
Working days Monday to Friday
Weekend Saturday-Sunday

Within one-week
be included

Public holiday may

Within one week personally special

days such as birthdays may be included

Contexts of month of the year are seasons

such as rainy season or winter. Typical seasons

are:
Octobe-January Winter
February-May Summer
June-September Rainy
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Architecture of oversized cargo transportation
is referred to as Heavy Goods Logistics Architecture
(HGLA), as displayed in overall architecture figure

1, which consists of:

Logistics Process, this process depends
on the industry and company practices. In the
industry, transporting a 100 tons transformer

follows the process defined in section 3

Context Processing, an integration of data
from different sensors to co-analyze with real-time
travel status for management and decision-making
purposes such as resting, finding new routes,
stopping, avoiding certain routes, cooperating

with government officials.

loT Sensor, a group of Sensors that integrate
data from physical sensors and transform them

into input for context processing

Info, Sensor, a Data sensor that processes
information from the Internet - such as accidents
and natural disasters-to be used in transportation

process,

Processing layer, the layer is comprised
of server application and server data base, which
consolidates the entire system through 3G/4G

internet connection




Internet

Mobile Device

Logistics Process
Content Process
T T Actident on
RFID  —
IoT Info. Forrest Fire
GPs e
Sensor Sensor — Mab
TEMP ] | |
— Rain
WEIGHT ———— Aigelicotion Sensor
——  Land Slide
TIME —_—
Data base Sensor L Earth Quake
Info Sensor
Interface Interface

Figure 1 Architecture of transporting oversized goods

Context-based application in logistics
1. Utilization of context

The four context uses defined by Dey will
be applied in this research. However, the study
further adds contexts regarding business rules
particular to heavy shipment transportation and
information from the internet. The application of
context utilization occurs in 3 phases: (1) Preparation

before transportation (2) During transportation (3)

Arrival at destination

Context utilization is classified into phases

as followed:

Preparation before transportation: (1)
Disassemble and pack parts in cartons (2) Prepare
Transport vehicle and staff (3) Survey main and
contingent routes (4) Coordinate with on-site staff
to prepare delivery site (5) Schedule dates and

times, and draft agenda
2. During Transportation.
2.1 Transporting via main route.

2.2 Scheduled break such as lunch.
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2.3 Unscheduled breaks. 3. Contingency routeOver 24-hour

2.4 Short detour. delay.

2.5 Issues with vehicle or 4. On-site Delivery at destination.
transformer. 4.1 Entrance to unloading area.

2.6 Accidents. 4.2 Readiness to handle the delivery.

2.7 Natural disasters. 4.3 Assembling parts.

2.8 Being forced to stop by criminals.

2.9 Confrontation with traffic police.

Stage 1-12
Preparation for transportation, route
planning,  wvehicle inspection, and )
o ] ] < Business Rule Context
coordination with on-site staff at
destination point
Stage 13 Space context
Time context
Due to potential issues, monitor People context
during transport for fast notification (€ Tnformation context
and decision-making Business context
Stage 14
Upon armival of  transpert at Site
Work, unloading, good receiving, and € Business Context
installation are necessary

Figure 2 Applications of context use during heavy and oversized transportation
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5. Heavy & Oversized Goods Transporta-

tion Algoritum.

5.1 Procedure: Preparation; Preparing for

heavy and oversized equipment transportation.

5.1.1 Record numbers of box n

and parts in each box.

5.1.2 Record numbers of parts not

contained in the box in m pieces.
5.1.3 Input Packing List.

5.1.4 Context of loading the transport:

Confirmation n+m boxes.
5.1.5 Set Goods Status Ready.

5.1.6 Truck Rating (ready, not
ready).

5.1.7 If not ready then get a new

Transport.
5.1.8 Set Transport Status; Ready.

5.1.9 Set Team to survey routing

to destination if routing OK then Routing
Status=Ready.

5.1.10 Set Team to Survey an
altanate Route if altanate route is OK then Altanate

Routing status=Ready.

5.1.11 Status Check: Packing is
ready and transport condition is ready and main
routing is ready and back up routing is ready and
associate component is ready and transformer oil
depot was informed then set status to go otherwise

set status to No Go and go to preparation mode.

5.2 Procedure: Transport; on road travel

to destination.

5.2.1 Inform to obtain Transformer
Oil from depot in Samutsakorn then let transport
2 to pick up transformer Oil at t+2 days, then if
the transport is on-route then Transport g¢o to

the destination using main route.

5.2.2 If info, sensor indicates unsafe
condition to continue on main Route then prepare

to swtch to the backup Route.

5.2.3 If RFID packing tracking not

equal m+n then alert the driver.

5.2.4 If No problem reported in
the Backup Route is ready then switch to Backup
Route otherwise find a place to stop temporally If
info sensor indicates, short range problem condition

then try avoidance strategy.

5.2.5 If encounter accident then

tries avoidance strategy

5.3 Procedure: At Destination: Arrival

at destination.

5.3.1 If arrival at destination then

inform Logistics manager.

5.3.2 If site preparation is ok then

unload the goods and inform Logistics manager.

5.3.3If Transport 2 already arrived

then information Logistics manager.

5.3.4 If install the goods successfully
then inform Logistics Manager and Customers else.

Inform problem arisen and recommend solution.
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5.3.5 If verification of goods is ok
then get the signature from customer received

all of goods (Main Tank and Accessories)

Result

Experiment of context-based logistic system
for heavy and oversized cargo, according to the
algorithm in section 3, leads to the development
of a client-service prototype-using HTMLS, PHP,
and MySQL database. Figure 3 displayed a user

status for transport

The acceptance level of using this heavy
and oversized goods transportation process was
assessed by random selections of 15 logistic staff
involved in transportation of 100-ton transformer.
Process of assessment includes presentation,
explanation, and system display concerning: older

methods: (1) Acceptance (2) Effectiveness

The survey resulted in 98% of acceptance
level among logistic staff. In fact, 95% of the
participants expected higher efficiency of the
process. Most participants advocated for visibility
while transporting: support system to notify and
coordinate between origin and destination to
resolve issues. Furthermore, applying business
regulation to the context facilitates compliance
with business laws, as a transporter fulfilled all

lecal requirement of the process.

Conclusion

Transporting excess weight load of over

100 tonis a complex process. Specificallly, the

transportation of power transformer which is

<+

heavyweight and oversized from a manufacturer in
Thailnad, from the factory to the installation site
in another province, which can take a few days
on the road. The current manual management
process follows an established policy in which

the outcome is not fully controllable.

This study examined the transportation
of a 100 tons transformer with the dimension
(widthxlengthxheight) of 3mx5mx3.5m. Multiple
hydraulic trailers were required to install additional
axels to properly support the shipment weight
on the road. Some parts of the transformer
disassembled and stored in separate cartons.
Understanding heavy and oversized shipment
mechanism led to innovation of the process
itself. Development architecture design on
information technology based on the awareness
of the context (context-aware), control algorithm,
and contingency plans designed to increase resiliency
when confronted with issues. This research
developed a prototype of systematic heavy
shipment transportation process, aiming to reduce
issues while transporting that ultimately resulted

in cost reduction.

The prototype was evaluated by 15
experienced staff in the field of logistics. Outcomes
were deemed effective by 98% of staff. However,
since the conventional transportation process
is executed manually, employing suitable
information technology that was significantly
improved the process efficiency and reduced ystem
that is welcomed by the users. Expectations in
higher efficiency will increase because the staff
felt assured of the heavy and oversized cargo

handling

&
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Abstract

This research was carried out to develop environmentally friendly roof tiles made from used
milk cartons and biomass by hot processing them without chemical additives. The biomass (such as
bagasse, rice straw, and cattail) content was varied at 5%, 10%, 20% and 30% by weight. The results
indicated that the roof tiles made from foil-plastic of used milk cartons mixed with biomass resulted

in the same quality tiles as commercial concrete roof tiles The water absorption of roof tiles made
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from used mild carton and 5 wt% of biomass (bagasse, rice straw, and cattail) was 5.87%, 5.67% and

6.23 % respectively. The performance of roof tiles made with these composites is in accordance with

Thailand’s industrial standard requirements, especially the compression strength of roof tiles which

was higher than 450 N/cm? in every mixing ratio. Thus, these roof tiles could be considered as an

alternative building material which would also be able to reduce waste.

Keywords: Green roof, Drink Boxes, biomass
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Abstract

This research was an experimental research. The objective was to study adding fire retardant
properties to natural Indigo dye fabrics at the indigo dyeing community enterprise at Ban Don Koi
Amphor, Phanariot, Sakon Nakhon Province. The stages of research were composed of (1) selection
of raw materials (2) extraction of chitosan from fish scale of nile tilapia (3) adding the fire-retardant
property into indigo dye fabric (4) testing the fire-retardant property (5) analyzing the cost. The
parameter used were the Limiting Oxygen Index--LOIl based on ASTM-D2683. The research findings
indicated (1) the appropriate raw material extracted from Niletilapia fish scale was chitosan extract
which was available as a local waste material (2) boiling method was used for extraction of chitosan
from fish scale Nile tilapia (3) when adding of fire-retardant property, the simple method was selected.
By dipping 1 %w/v chitosan solution for 30 minutes, the adsorption percentage was 1.89+0.76; this
showed that this was the best process (4) when testing fire retardant properties of indigo dye fabrics
by dipping them with chitosanthe cotton fabric, it had the limited oxygen index at 19.9 and 18.5,
respectively (5) concerning the cost analysis, the cost of adding fire retardant property was 26.41 Thai

Baht per piece (0.78 m?)

Keywords: indigo dye fabric, fire retardant property, community enterprise
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finsdrsrakarUseliungAnssun1shuaisuuudseliutdyminisauast (AUDIT) wielvinisguatiswmae
duasy advayulvaniningAnssunuweanegedluseauiiiuunsgiuaiunsaliuasunginssuan vseidn
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AEIARY: N1sAuLeanaged, UdeiNe1teeiun1sAuLOaNesnd, dR3IEnIIUNIANEATNITY

Abstract

This Hermeneutic Phenomenological study aims to examine alcohol consumption behaviors
and related factors among women who work in the agricultural sector. Data were collected through
in-depth interviews along with observation techniques by a researcher who has worked as a care
provider in community health for 24 years and who has completed a qualitative research process
training program. There were 3 key groups or informants: (1) 14 were women who consumed alcohol,
(2) 7 were family members or village health volunteers and (3) 7 were health care providers in health
care units in the Uthai Thani Province. Data were analyzed by thematic analysis and checked for data
quality by triangulation method. The results showed that the alcohol consumption behavior of women
farmers had two characteristics: occasional drinking and regular drinking. The regular drinking can be
classified by amount of alcohol consumed into 3 levels which were: (1) mild drinking, (2) moderate
drinking, and (3) heavy drinking. Factors related to alcohol consumption were classified in to 3 aspects
which were: 1) personal internal factors such as the knowledge and belief that drinking alcohol could
relieve tension and relax muscles after a hard day’s work, 2) environmental factors such as having
alcohol in a party, community tradition and a retail shops near the house and 3) supporting factors
or contributing factors such as traditions of after work payment with alcohol beverage that act as
remunerations and tradition to worship when harvesting crops is complete. Therefore, the results of
this study research suggested that the responsible organization, especially the public health services
sectors and health care network, should survey and assessed the drinking behaviors among women
population by using The Alcohol Used Identification Test: AUDIT. Then, public health service sectors
and health care networks should develop the activities for health care, health promotion and health
support for women who have a high risk of high alcohol consumption behavior in order to reduce

alcohol consumption and to prevent the consequences of risks from hazardous drinking.

Keywords: alcohol consumption, factors that related with alcohol consumption, farmers women
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Abstract

The study was a Quasi-experimental research with two group pretest posttest design.
The purpose of the study was to examine the effects of Self-efficacy Enhancement Program on
Quality of Recovery and Activities of Daily Living among post-operative lumbar laminectomy patients.
This program was developed based on the self-efficacy theory of Bandura. The sample was comprised
of 50 laminectomy patients at Veterans General Hospital. The sample was conveniently selected
according to the inclusion criteria. They were assigned into the control and the experimental groups
with 25 subjects in each group. The control group recieved the usual nursing care and the experimental
group recieved the Self-efficacy Enhancement Program on admission until follow up. The research
instruments consisted of Self-efficacy Enhancement Program, the demographic data quationaire, QOR-15
and Barthel Index. The data were analyzed by using descriptive statistics and Repeated Measures
ANOVA.

The results revealed that the experimental group (1) had significantly higher mean scores of
qualities of recovery than the control group (p<.05), and (2) had significantly higher mean scores of
activities of daily living during 24 hrs and the third day after surgery than the control group (p<.05).
However, the mean scores of activities of daily living of the experimental group and the control group
were not different on the day of follow up. Based on the results, it is suggested that nurses should
add the self-efficacy Enhancement Program to the usual nursing care for the patients undergoing

laminectomy in order to promote better quality of nursing.

Keywords: activities of daily living, laminectomy patients, quality of recovery, self-efficacy, self-efficacy

enhancement program
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cited in Pongsataporn, 2008) L#8111ASN1AEIT
ausnullouuaildlina gUledindionisuin nanw
\lorgeunsmdeszuududeiaunffionnisndu
Jaanizuargan1sylils wnmdaeiinnsanyiinisnide
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Wdelvg) T3 Ine1uaiige nudradAnisiindn
nszandunddluansgewsnn dnisldauuszunaly
nstdisTuannn gt 1 §ruwdsgansy (Krstin &
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wlnatAesundle (Ragab, Fye & Bolhman, 2003)
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FUNAEILDWNULLIAANG B VDUUATT ATIVABY
aunsadadevlnednssnand 5 vinuldaaded
aumssmsiorveaedeile (CVI) Wity 1 wagld
Adiiauaenndes (100) Wiy 1 wamduuszans
LLaaWWaamaummaaLLUUUisLﬁuv-qmmwmsﬁué’a
NAINIAALA LU 0.90

nsiusIuTINtaya

1. S3ULPTUNTNARDY {IT8UDBUYIRIL

TunywdnauenssunIsITesTTun1MIdeluuyyd

9

YDIUNNINYIBYATAF YU SNUIVYHIUNITIUTDY

MNSENTINMTUMINeSedaAsulele

U 13 atu? 3 Uszduiou Aueneu-suau 2562

atuinermansuazinalulad



AIULENAITTUTENATT U 14/2560 Yiniideve
U9 I T UNYBIINAULNTTUNITITETITUYD
UM INYIREATAR YLD NINBIUIBNITLTINYIUA
wmsiuAn  ievosugRiuTIUTIteya Wy
WnviegUe LLazm‘%au@%’w%%ﬂuﬁaﬂmiﬂizLﬁu

2. szevanflummeaes  luvagdniiunig
Wy FIFeUfuRnumannsivinyansueeyssddenn
Usgms  feanuaswludnieianuiduyvdues
fiirsulasinsideuasdeyaildsuaziiuduaiig
&u avthauslunmruvihdudledugalasansdeya
ynegazgniansiie uazidevnisAnuilundy
muAuiou  ewafaudivinsAnulungunnaes
iiotlosiumsuanivdsudeyatuszwinanguniuny
LAZNAUNAADY NAUAIUAN HYIBEITeLiuTIUTIM
deya fin1slinisneruiamuuni dunguneaes

1 YA v @

PgEIRBNUTIUTINToYa  wazEIdevlusunsy

- eXe

duadunsuiaussouswismuiiefiieduduiniu
Junseadciutinfnaueinisiszeznailunsaniu
nsmulusunsn 12-16 Ju Usgnause (1) Aeuns
HER 1 U (2) nSeHse 24 wausn (3) ndsidnTud
3 04 7 wag (4) TuiaRnaUeINIITNRIINLNY08NN
Tsswenuna 1 §Unsi Awmundiheuennszgnuazde

ananldlumsinszvidaya

1. doyavhly doyaguamuaznisinu lae
THaafidanssaun 1w 33uanuasnnnud (frequency)
¥p8az (percentage) ANAAY (mean) @vudeauy
UIM351U (standard deviation)

2. WisuifisuazuumadsauaIwn1sHY
Fuazaziuuldsauaunsalun1suiuaneTns
Usgdniu sewinanguvasesiaznguaiual lagld
adm Repeated Measures ANOVA

NAN1599Y

1. doyadiuupna n1s@ulIBwazn1sinm
nauAmUALLasNauveaed  daudnwaeiiluliuen
AsfulagnungUig i Tun1sdansandune
due Tongasus 50 f1 79 U ngiade 61.96 U e
v = | o 1 Y] ~ =
sutiiranednlvgjeglunngdiusedu 1 dewade
25.93 dlvgyfianunng/ausa Anduesar 56

(% = ] 1 o U a a a
saumsAnwidrulng miniiUiggyins Andu
Joway 52 ynauludemaumms UseIAnsauyws
wud dwlngliauyns Aaduesay 60 Usedinis
Auueanegeanuin  duluglifuueansged An
Wusesay 56 wazdrulueflsasiuAndudoay
68 Toyan15RUUILVNNGUAIVANKALNGUNAGEA
Tluwanarsdulaenuin d@wlnglasunisidadean
I~ 1 o v a . N
Wulsaveansegndundeiiuiay (spinal stenosis)
Anduiesay 44 sesawndulsanszgndunds
\iou  (spondylolisthesis) waglsAnuausaINTzgn
dunasdou (spondylosis) Anluipeas 28 Winiu
dulnglasun1swidn  Laminectomy with fusion
Anluioeaz 56 v1syduthaflasuluiosnsalen
0.5% Marcaine la@®8 76 mg Morphine Lady 16.8
mg Fentanyl 108y 112.8 mg szazhanadslunis
AUBNEAU 178.8 W7 sveziaadsluniiigin 146.8

= a A =
UM USunaunisideidenads 280 ml ALE1IT04
) L dl o U
uNaHRAAs 11.08 cm  A1uuTuusuliweIuIa
I = ) 1y U 1w aq vou
NnuaLRdy 6.88 U 81sziulInnasfnflasuaIu
Iuaifio Morphine 10 mg Antdusasag 80

2. WisuifisuaruuadsaunIwn1siy
AINFIHAANTEANTUNAIAIULDITENININGUAIUAY
wazngunaaeUlBHIfanTEandundtdueIngy
flFsulusunsas  Sesuuuamnimmsiudmdaldsu

TWsunsugendtneulasulusunsy egaddeddgynig
adf (p<.05) AIANN 1

FAUNERITASE JOUTAS /61 13 No. 3 September-December 2019

Science and Technology



f1919 1

WU UAZUUUN TG I8 8NAAN 529 NTUNAIA LD IYINGUAIUANILAZNGUNIAAD

AR UIUIIUY SS df MS F P-value
FENINNGYU

na 5846.41 1 5846.41  212.85 .00
ATILAAIALARDY 1318.43 a8 27.47

aelungy

graalun1sUsEiiu QOR 13523.21 2 6761.61  341.81 .00
Ufduiussu 2308.41 2 1154.21 58.35 .00
ALABIALAADY 1899.04 96 19.78

Han1sAnwinuiinguuazdinlatlunis  df=2, p=.00) uarseninngy egnelitudAgymneata
Useidiuguninnisiufvdehdadufduiustu  (F=212.85, df=1, p=.00) awnsawIeuifisuninm
agalled1Ayneata (F=341.81, df=2, p=.00) uaz  wANNTERINNguAIUANLAzNaNNAaaLluT 18
fauuanssserinazuuunuamlunisiudmds  Tneld38 Bonferroni dapnsnz
Hsinlulsiazanenen egalitudAgynisais (F=58.35,

A5 2
WIBUTTIUAINLANA T 1Y VINZUUIRAEN 1T ISR IAAN T 9ATUNAIT 1D ITE VI NNGUAIUANUAL NI
naaoaluugayy19387lunTsUsEIIY

¥29781U52Ldu QOR SD X Aelu24 ¥, AAIHIAAIUN 3 JUUARANIY
NAINIAN 91115
QGEY QGEY Ny ngu ngu QGEY

AIUAN  V1AABY  AIUAN V1R8N AIUAN  NN&BY

ey 24 ¥y, ndwdn
NAUAIUAL 8.08 104.56
NGUNAADI 5.56 134.76  30.20*

NAIANIUN 3

NGUAIVAN 9.35 118.12

NGUNARDI 6.06 141.56 23.44%
JulafnnINDINTT

nEuAIUAN 3.95 137.24

NAUNARDY 2.84 148.48 11.24*

* p-value <.05
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UNANYD

mdedsanduiusedsd TnqusvasdifeAnmanuduiusseninmginssunmadunuesuladiy
AruAEnvesinGeudussufnuaeulats ndudesna e TnGeuszdutuisendnunoutans lsadouaise
uinendeidedival 1w 254 Au nUszeng S 719 au Teennsdudiegiauuuuusdy (stratified
random sampling) 1AuTIUTITeyafsuuUae UM Teun wuuasuamdeyamll LuunAaoUASARIA
atuifinuazfogu Saanudesiuiiiu 90 wazwuuiasgdunnuaisamulss daranudesuvinfu 95
addfldlunsiinseideya ldun Al Sevay Aede drnudevuansgiu uasAduussavdanduiug
wuUlesdu naddonudn (1) wadnssunsawnuesulay wiadu 3 ngu loud nduviazinnguadslad uag
nquUnd Sesa 5.9, 16.1 wag 78 (2) S¥AUAULATEA LALA TEAUANNATEATULIY TEAUAINATEAGS LAz
sEAuANASEAUINNaNS Seway 31.1, 50.8 uay 18.1 (SD=13.74) uag (3) wgAnssunisauinueaulailag

UBALIWAUTUAINUATIAUDIN NS suTUITsSNAN wInauUae Tuflanudunus

o

ANdIARY: NORNITUNITIALLNY, ANULATER, TnFsutuliseufnwneulans

v

Abstract

The purpose of this relationship research is aimed to study the correlation between
online gaming behavior and stress of high school students. The sample consisted of 254 high

school students from a population of 719 students from Chiang Mai University Demonstration

. o L . NsATIvINMIvendedaiisuede
U7 13 aduf 3 Ussiwdeu Mugngu-Suneau 2562 atudneenanduasmalulad



School who were selected by stratified random sampling method. The data was collected by
questionnaires-the Game Addiction Screening Test--GAST for children and adolescents-which
has the reliability of 0.90 and the Suanprung Stress Test-20--SPST-20, which has the reliability of
0.95. The statistics used in data analysis were frequency, percentage, mean, standard deviation
and Pearson’s Product Relationship Coefficient. The results showed (1) the online game playing
behavior can be categorized into 3 levels of gaming addiction. It was found that 5.9% were in
problematic addiction stage, 16.1% in obsessive addiction stage and 78% in non- problematic
addiction stage (2) when examining the stress levels, it was found that 31.1% had severe stress,
50.8% high stress and 18.1% moderate stress (SD=13.74) (3) the relationship between the

behavior of playing online games were not related to stress among high school students.

Keywords: game playing behavior, stress, high school students
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Abstract

The objectives of this descriptive research were to study the level of knowledge and
behavior in using household remedies, as well as their relationships, by grade 11 students at
Phothisamphanphitthayakhan School, Chonburi Province. The data were collected by using a questionnaire
administered from 25 January to 28 February 2018. Systematic random sampling method was used
for 200 samples. The results revealed that 72.5% of samples were female. The knowledge of the
household medicine both in pretest and post-test were in medium level (mean+SD=21.26+2.77 and
23.65+2.72 out of 33 respectively). The household medicine that was used most accurately before
and after education was Paracetamol which was used for pain and fever (94% and 96 % respectively).
While the least accurate one was ethyl alcohol which was used for cleaning the wound (17 % and 29
% respectively). Behavior for using of household medicine was mostly (84%) in a good level (mean+
SD=30.82+3.2 out of 45). The most frequent behavior (89%) was reading the label every time before
taking medicine. The least frequent behavior was knowing that if the medicine was expired but still
in good condition, they would keep taking them (48%). However, there was low relationship between
knowledge and behavior level (r=0.148; p<.05). Therefore, it will be essential to provide appropriate
information for the use of household medicine to high school students as it will build up better

primary health care for themselves and their families.

Keywords: household remedies, knowledge, behavior

Y

&

3 Us¥n1s Av

UNU

8187315y U320 (household remedy %30 1. 9quaanuazlenasiiueInoulyen

L. = d‘ v
household medicine) ﬂamwﬂsum’mmmimqmlm 2 s[fUEJﬂViQﬂmm-QﬂIiﬂ-Qﬂﬂ‘u-gfﬁaﬁ‘-gﬂle‘LJ'm—

Fsandadenindusiwenzaufiagliusesnaum o z
y . v viiuae 2NA-9NIIUIUATY
v Y (v @ !
Fauldlanienuied lian1sguasnwianisiiulae

P de A Z o 3. yanagansigenlun1ante
WBnaueee NnaziinIulaniy wsu.en w.A. 2510

(Office of the Council of State, 1967)lnaenasey 3quﬂqimmﬁ'zgﬂigai’qﬁ'mLquﬂﬁ]ﬁgﬁ'ﬂuﬁ%ﬁ

Uszdrihudainduefifienuvasnsiogs mnussenvu
Heldetagniesfiarldidunmeinlu Jsenay
fugndsnanilsageus Ysssauanansomiels
dlunu$ueee Sruagainte gudnisdn dune
viluifloauasnurunn ns1znsenTvans sl
AUABINTtieadyUszandulanszgaeludls
Ussmsuinuseime silidssanvuguanutesliogng

'
Y

mdsnsldenaniylszanviulivasadeindnlng

, ) NFEFIVINTUM IS BaLiisuede
U 13 atu? 3 Uszduiou Aueneu-suau 2562 v A < B
i g atuinermansuazinalulad

MSUNUASITUULAT I fitann 53 wiin 1
T fulsansoenisvedlsald 16 naudsldusynia
Tus1Aa9iyunedausd we. 2542 (Household
Medicines, 1999) wazlainisunluwazeanydsenie
nsnsNassuguEesetayUsESthuuudagiu
widnuaneatu lagatuargadulszniansznsas
assuguisesnaiyUsesduusuilagdy atu
71 7 sldassvinayunwiuda e tud 4 wwioy




2560 (Household Medicines, 2017) uaz atiudi 8 &
IfasswRonyunwuda etud 13 nsngiAn2561
(Household Medicines, 2018)

rnuiwuIdnuITeiiAgtesnunsleen
andlyusgarnundnelulssvsumnluluuidmia
wu wsfing Weugyu (Jiemsuchon, 2004) Anw)

v o

lungudiegne 207 AUYeIUsEYIBUSUNDFUNILNG
i@l nuinenadyusediuid Ao o
WIFNAINeA 8181900 fieveslduna endanaau
578l Hudu deinensidutiedssnvudenld
U3msfianilowsts nsdifesniuusmuiesazideon
SuUinsanduefiedesas 435 91nnaNsANYIT
Ionudn anuslunsldenandayuseardueglunas
A AzLUURAYeYT 11.75 AMnAzIUUAY 21 AzuUY
wazUseynyudilinsensuasInguvee1INnd
FududesiinsduadunnudlifuuszvuluFes
vasgradiyuseirvuunudagiu wazauidulad
nslideaguiiiniindn anufuaziiruailunisldon
an

U

Usgdrduskudagduiinasonginssulunis

@

oy
JRfvesUsErvy

NaUNGS n¥ANla (Kawitalo, 2009 ) wuin
Uszvnsluniadanuliszauaiusizesenansiuszdn
tuwsutagiulussivUunans (Fevas 71.8) 1osan

Uszanaudiulugiinisfnerszaulszaudne

1%
YR Y

fsunstiaudanudlafertunisden
andigyUsgantuunudagduagivuseynyuanunse
THenldgnaosminiu uilsessuiifisedunisineg
Ansfufenvvzdanudilanaziinuildluldly
nsquagualdlaivinty Ssdunslianudiudin
Tufeiseudaduiefianesidaudaniraufiesuniny
$aneqazdunisugnilsanuduazaiunsaiininug
AlFlUmeunsseliaudnluaseuai wieldlunns
auaguamdesiuvesmuiowuazvasnsouatalditu
uiaudstagtululssmelvensdneFesiidulng
sgdnuludlug uaziunisdnwiilouumansdun
ué deyaiilsionaliiviualiouas iiaenndesiuilag i
uenaninmsfnulutnFoussduiisoutansdslid

Tasfnwinnin wivsinisAnwlusisUssmantng
Westueadguszdriuunuiagiueg treianu

o/

nUsZEIA

LAnwAuIkarNsUURAuAeIRuNslY
g1andayuszaduunulagiu vesineuliseud@nwm
A = Ay o sa Y =~
U 5 lseseulndduiusiing1ans Jminvays

2. mMeNUFNTUSIEnIAuiiarn1sULUR
Aangafiunsldenandayuseddiuunudagiy

FUNAFIUNTTANY

n13¥uivaisuazauineIiunislden
afyuszndnuunulaguiinadeseaunisu i
YeatiniseusTAUTsEUAN Y

AWBAniunsIY
< = ) £
Jumsfinw@enssauw laglduuuasua
iudoyaneuwasndin1siAuiINnguiee ild

91nnsgueg1nluszu sEnineiuil 25 uns1Au-28
NUAIUS 2561

UszvInsuasngufegng

Useunslunisanurlawn YniSeuszau
15eudnwIUN 5 voalsassulnSdunusAineas
FanTarays 91U 12 ¥ed 593 400 A

naufaglaun UniFeussautudseudng
~ A = Ay W ea v o N o
U1 5 lsesgulnduiusinennns Jandavays 31w

200 A BeAuInlaainans nls enu (Yamane,
1975) TunsalNnsudwiuwiuey 9l

ANFAT n = N

1+Ne’
Wo  n = YuIAredRIega
N = 2U10U99UT881nT
e = UNUANNARIAAABUYDINTTEUAIDE N
EAU HERITAGE JOURNAL

Vol. 13 No. 3 September-December 2019

Science and Technology



agld  n =400 / (+400(0.05))

=200

v & Y I aAw a
PNUUNGUAIBYWNNABDINTT AD 200 AU

NUIINIIANEINNFNADDES

LNUINNITARIN

3,

1. JutniByuseautusTseu@neUN 5 155U

@

InSduNUsANeANg

2. FUYBUNILIITININUITY

WNIANBAN

fwmednduililianunsadisamauidele
Wy a1fa a1dae

wrsaedenlvlunisiae
Whuuuvaevanu Fldusuusamnuuudeuany

Y89 WITng \Weuayu Uiemsuchon, 2004) lag
suvgaunudlunsITeastiusenaunile 3 d1u A

AN 1 aNYUENINUTEVING LALA LNA F01U
Ad v oo o A 2 = E v A o
AMA15UNNSTNE L auULe wrdangee e ailed
n1sdutie wavn1ssuiinlansiieatunislienandy
U510 914U 7 99

o

dwi 2 anudiieatunsidenandayusedn
Uruunudagdu 31u3u 33 9o
dauil 3 nsufuRdufeiunisldeialy

o v

sutegnadyuseddiuuaudagdu S 15 98

Tngaui 2 Wuwuunageuluugnindaduiin
1 Y 1 <) a
AzkuuvaIngumeg1ulu 0 (neurn) way 1 (noy
gndlenadeuAIAWluYBUUNAFBUNUINA
A1 Cronbach’s Alpha coefficient=.885 uazdu?
& = o o= o 1 I

3 1 Junuuneaeudsiuiinaziuureinguiiagady
1 (LiwmeUfua ), 2 (URTRU1IATY) waz 3 (UFURTu
Usan) dmsudenasujun was 3 (iweufius ), 2
(UURu19A5e) waz 1 (UURdulszdn) dmsuden

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 13 atu? 3 Uszduiou Aueneu-suau 2562

iU FOR WonaasudanudeiuveaLuunaaoy
WU73IA1 Cronbach’s Alpha coefficient=.708 RO
2 drurnunaeifidivun Ao 700 wanvIwUUNAERU
yaildofold

23855515398 Tunywe

NI ULATUN1ITUTRIINAUENTTUNT
PFusTIidslunywduminededaisuedeou
1 14 nUAWUS 2561 LonansSusauauil SN2560/25

n13NUITIUTINTYA

Mnilsdoveniusiuilensenansdingues
Tsaseu lagaglvididnsinideuavgunasesasuiuly
NileE0duLaU19INIATING LaYILUUNAZDUALEY
aulednou warthuinssinatiieliiunuimaly
mia‘j’mﬁw?iaiugﬂ PowerPoint Lﬁ@lﬁmmi’lﬂunm
Uszanad 30-45 w1l uaglvigsiideriwuuasuniy
Franadily 1 dUnvidamn Ima?iaﬁiﬁiﬂﬁmmf%gﬂ
ATEeUANNINE AL By neuthosnly
19 vugiiuuunaudsunuagillideuarazaoyns
dietlasfunisasndineu

nsdunquiieds ldnisduuuuilussuu

[

(systemic sampling) il

« IPVNTLTRUNSHUTUITEUANWIUN 5 V199U9
9991595 sUINSFUNUS ANY1A1S LAY BIAIUA B NYST
puaITUNLIEaU Y 1-400

* IMTFUMUMINULAVNAWIEIELaVA LA
Unquiieg 19 mNaf AR UL UUABUATY

a

ananldlun1sinsieidaya

THadndanssaun Toun n1suanuasaud
Yovaz Aade dnudeauuinnsgiu aign Agean
ioosureteyailiiudiuyana uaz adAiBsiiases
IgunaduUsyansandunusvonfiosdu Tnefvun
sesumuduiusiiu 2 929 Ao sTus (r=0.1-0.5)




LAYsERUEY (r=0.6-1.0) LilmAuAuTussEWIng
Aadsyesnufiisifueansiyuszsriuuny
Hagtuuaadsvesnsujiadinounisliaiug
Fadwhusafsafunisinuves nfing Fouguu
(Jiemsuchon, 2004) taglUsunsa SPSS version 22

NAN1S28
NANISANEIASITLUINIUY 4 d2u Fail

1. anwUENI9UTEUTEINNTVaUNS8USEAU

% =

JusTseuAnw TN 5 lsussulnSaunusAnenas

f1319 1

WUIINGUA0E1931UIU 200 Au drnlnadu
ANl (Fovag 72.5) uagilleauninlunsounsidinig
g & o & o v
wuthedenlushwilaunisdesniulszniues Gevay
61) lngagaoanIuvILeIfiovay 96.72 {3
Wedegar 100 FIngradyusyirviuunulagiu
andlvgllasuanudiBesenandayusedrdmannidmii
A57500EY viselsaS e (Fway 33) 599a9UN Ad lalwan
Tu IngInsvied (Soway 31) uaznguAing1evianun
= o o v I3 v A & v
ferardyusgantrunuileludiu wagenulid

{
2a1n Ye8msedsuAulieau1edIu (11519 1)

o

AW INUSEYINTVNUNSEUSEAUTULsauAN w1 T 5 15iSeulnsaunusnine1m15 (n=200)

anwEN19UsEvINg AU (AL) $ovay

LN

Y 145 72.5

q'u v v n:i' I3 1

A0IUNSNEIBUAULINLIBRUYY

FRYIMIULDY 122 61

AFLN 33 16.5

Tsanenuia 44 22

IsangunadLaiuguAINEIua 1 0.5
X o 4 .

NSAYaeIMIULRLEBNYRE1INLNALLA

S1uv1880 118 96.72

Su18vDItn il 3.23

Yo L4 o v L4

FAngrandyuseirdiuunudagtu

33N 200 100

undsFuitayarniasFasenansiyuszdntiuunudagiu

ANUAIUDNLANVDUNBUUNY 14 7

Tayaning-Insviad 62 31

MLFORUN —DAYET- LBNATINELNS a5 22.5

WIMTAas50uaY ¥selsaseu 66 33

DU 13 6.5

EAU HERITAGE JOURNAL

Vol. 13 No. 3 September-December 2019

Science and Technology



1519 1 (91d)

Anwazn19UsEVING U (AU) Yovaz

fiwnadguszrdrunulildTudy

EY 200 100
a < v& a 2 A adg ya ¥

grmnuldtuiiaann feen w335 dRald

TNggUNedIU 200 100

2. anuiineniuenandyusedrinusnagiu

wudrlunisnageuneulyaiiug nqu
frogrsfimnugndesuniign 3 dusuusnlubes
gnsgeuea Wueussmeinstin anld (Gaeas
94) 5090331 e 15w uadliussimernisyniden
wiuvies (Foay 92) uay suAui aminyn o19iina
viilidrsueu fduldasdulouninug ($evas 92)
wazeanland Tvuiumitudu (Fevas 90.5) auandy
dmfunisnaaeunddlinnuinuindinuigneed
Wfinduynitdounzgndosniian 3 sufuusn Ae

YINIYRINBDA L‘ﬁu&ﬂUi'ﬁWﬂ@’]ﬂ’ﬁU’m anld (%E]EJEW

M1919 2

96) 7098931 Ao g5 UuAdldUTIINIIN1IYNIEYA
wiuviee (Fowaz 95.5) wavaailul TdnuikaHuau
(Fouag 93.5) Audfu

drunnuifinguiieganeugniesiige
3 duduusn lunisvaasuneauliaiiug Ao 1
ofiaueanegedlidmivaauwna (Sogaz 17) s89a9
AT NENLea FnusuUsEuALTuag 10 Wn
wazfndaiuiiu 5 Ju (Fegay 20) wazenTuuseniu
N3DUDMIAITNIUNTBUDMNTAUIN (Fo8aE 26.5)

AUAIAU

WpTIzvinnugingaiveralyUseTrvunsnaulinauguazasliniiug (n=200)

auzngfveadyyseirduunutagtu

nauliini1ui (maugn)  wasliaaus (naugn)

1. 5gthusdldussimeinisgniden uuures (gn)
2. yuddannuiiailidmiveinisgnidenutuios vieq
30 oudlamaiAeilaziBenneundu

3. gannInerailun-kuniide UsTnNIeINITUIRYIDS
\osaniinsalunszimizemisudeunalunszinie
e mnsuazald (gn)

4. smiwnunznaulifesgvanneuiuUssniy

5. nathnaindeuslivaununsgyide (gn)

6. wathmnaindeuslinaununisgyideuiainnisesn

(9

AFINBWALDINSY BUALF LSO NAWNUAULA

FIUAY)  SpEar  9WIU(AN)  Seuay
184 92 191 955
7 38.5 111 55.5
157 78.5 170 85
154 7 170 85
170 85 178 89
68 34 94 a7

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 13 atu? 3 Uszduiou Aueneu-suau 2562




1519 2 (/1)

v Y Y o w @ ' v v v g v Y
Auinganuenadiyuszanduunutagiu noulviaaug (neugn)  waslviadus (naugn)

IUPEY)  SpBar  AWIU(AY)  Souay

v
= o

7. namnandeusinaudualinaununisgadeun 127 63 139 69.5

<

1NN BUAYAITIUANASILALIIUNLA

8. NaUNmALNABLI NINENLAL ATSUUSENUlRvUe 175 87.5 180 90
aelu 1 3u (gn)

9. uzmunifunssnesusniidonldlunddenssd 107 53.5 124 62
10. efivuuanleudugndieneslannyia 89 44.5 101 50.5
11, gwsweuea Wueussmenisun aald (gn) 188 94 192 96
12. 91N T9R0 Wusuusyymuiuiuaz 10 e 40 20 60 30
uazAnsoiuiiu 5 Ju

13, g anthyn o19fuavinlviiasueu Feduld 184 92 186 93
msfuTeummue (gn)

14, gudlotid Wluusamenisle fuaume@n) 176 88 178 89
15. glwdlau-lelofu iueninwiuuadn (gn) 163 81.5 166 83
16. manlan mudnsitudu (gn) 181 90.5 187 93.5
17. Aondudlddesiulsavinunnszaeon 73 36.5 86 43
18. 1ufansn wdesrfudszmudeiennisiin 162 81 172 86
Tuud

19. #150UsEUABUDIMITAITTUUTENIUNDUDINIS 88 44 111 55.5

2871910y 5-10 W

20. 915UUTEMUNAIDIMNTAITNIUNGID1MTBE 1LY 171 85.5 180 90
15-30 w1l (gn)

21. 815UUTENMUNTBUDINITAITNIUNT DURINTAT 53 26.5 74 37
wsn (gn)

22. grilwesumiisdanunsasudsemiula 171 85.5 178 89
23. A1 Exp.date %30 Expiration date A9 TUNERYN 147 73.5 155 77.5
24. A1 Mfg. date %39 Manufactured date Ao Tu 150 75 164 82
VUADILYBIEN

25. L07aLeaNagaa AT UA KA 34 17 58 29
26. dnndeilidmsvdrunaaunsatunlddeaun 180 90 185 92.5
1 (gn)

27. s wwaaniilelaliudniiongmaiiuinwm 7 5u (gn) 82 41 97 48.5

FALHERTASEJOURNAS o 13 No. 3 September-December 2019

Science and Technology




71519 2 (M)

auiineafveadyysedrdiuunutagtu

noulviaaug (neugn)  waslviaaus (naugn)

JuAy)  fepar  wduew)  Sesar
28. gumesSadainn axvirliaanisududd (gn) 98 49 130 65
29. yunesTatamnlddwivingiladin (gn) 144 72 163 81.5
30. gmnusnwIeINITetdsainisasulseniy 110 55 131 65.5
w¥oug1duld
31, wanamesussiminanansaliluvinadoyseou 153 76.5 158 79
16w o1 wseuaukadn
32, wudsublowanlddmsunlutinmidu gn) 118 59 142 71
33. ﬁwﬁué’wmﬁuﬁﬂLmﬂégal,l,amﬁmﬁﬁmLﬂummﬁzg 77 38.5 112 56
Uszi1Uu (gn)
A1579 3
SuunseAumISosenaulyyss Prukinauussdalinaug (n=200)
FTAUAINS nauliiAdus naslvinaug
uuey)  Sewar  wu(Aw)  Sewa
a9 (AzlUU 27-33) 2 1 30 15
Urunane (Azuui 20-26) 146 73 156 78
# (Aziuu 0-19) 52 26 14 7

wa o

3. msuFoRguAsaiunside T,
algyUszanUu

wuin shdefufiRduuszdiunniign Ae
yiug ATl wwiauaznaniuUssuynasanould
o1 (Jowat 89) 509091 Ao viudanavidosuiienvn
adsroulden (Govar 86.5) dwfiufofiduuisedann
fign Ao iusinasBosnaninussdiuunutiagtuin
Suusgmuteailoiduiie (Gevas 65.5) seda3un Ae

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 13 atu? 3 Uszduiou Aueneu-suau 2562

dlovidiruasdeludeseviudinwunmg unduns
roulden Fowas 57.5) uazngAnssuilsineyfuRann
fign fie fviudinevunegudn uidsanmie vivu
anfiulisuuseniuse (Gevas 67.5) so%aeun Ao wle
vinudnsudsemuen avsudssmuiuiindniuls Tne
lmidsdanauasifivvuianissulssnundu 2 wih
(5ovay 48) (M15719 4 )




f1919 4

I T08arY0INgU 208 19T WUNMIUNITUR Ul 5T alyUse s tiagiuneulinaiug (n=200)

o ¥

nsufuaflunsldenandigusedndiu 31 (Sevay)

YR dudsed Jdhuveess  Ldieeujon

1. vhudanavidesudesmnadaneuldn 73 (86.5) 27 (13.5) 0 (0)
2. vnuguassnamemnassnoulden 166 (83) 34 (17) 0(0)
3. viug il swauaznafulssmunnedideulden 178 (89) 21 (10.5) 1(0.5)
4. vhudaunaguuuuressn (fu v aw) ynadsroulden 161 (80.5) 38 (19) 1(0.5)
5. iugudieunnainoulden 164 (82) 36 (18) 0 (0)
6. vinugutevinulduardonissz Tannadsreulden 167 (83.5) 31 (15.5) 2 (1)
7. vhudusnweaudwuzdiuueaing 117 (58.5) 78 (39) 5(2.5)
8. viug fumumangasemnainouls 152 (76) 46 (23) 2(1)
9. viudanadnyauznanenmueden (U A nduuaznns 136 (69.5) 58 (29) 3(1.5)
annznew) nnasanoulden

10. Wevhudusuuseuen axdussmwiudiddniuld 21 (10.5) 83 (41.5) 96 (48)
Tngliifdsfanauazifivvnansiudsenmadu 2 i

(Luiaas)

11 flevinufinnuasdeluFosewinuuineunme 64 (32) 115(57.5)  21(10.5)

wawns neulden

12. ynvinuAgdnnsuien Wy JRuTundaninnisiden 112 (56) 67 (33.5) 21 (10.5)
melafiada vinuvenlviwnme wndunsnsiuynass

13, viusuusemueves R wiefieutuiitennis 17 (8.5) 111 (55.5) 72 (36)
Wuthewmiouduiuvu (ldaas)

14. §vihuinemuneIguas uadianmiey viuasiu 8 (4) 57 (28.5) 135 (67.5)
Li5uuszmusie (liaas)

o v

15. viudnagiesadayuseanvnuwnudagiuinsu 58 (29) 131 (65.5) 11 (5.5)
Usgmuteadloduie

szaumsuuamilunsldenadauszditin dwlng Seway 84) fiazuuuegluyieszaud (Azuuy
wnudagduneulvianug daade 30.82¢3.20 lag  36-45)

FALHERTASEJOURNAS o 13 No. 3 September-December 2019

Science and Technology




M1319 5

TMUNYN AU TURURF I lun9lde i lusmdsenaly sy 970 uuautlagu (n=200)

5EAUNTUHUR naulvinaui
UIU(AL) Sovay
A (AZLUY 36-45) 168 84
Uunane (Azwuy 26-35) 32 16
#1 (AZWUY 15-25 ) 0 0

Mean=38.815, SD=3.20, Min=30, Max=45

4. puduRusseninennuiLazn1suon
frngatunsideialusiudsenandyuseUiuunu
Uy

wuIAedsveInuiiierfuassngaas
nsld AuAedsvesnsufRsuiefunsldeneu
TanuiTanuduiusluiiemadeiuly  sedus
(r=0.148) agaiiuddyn1aadffisediu .05 (p<.05)
fafionadlesnianadsvesaudiieatuasmam

wagnsltfegluszauiiunans uinsufuamdlng
agluszdun

aaUseNa

o

naueg1eaLndan uasdonadyused
Trufulildlutu lnseniiulifiaann Jeewm3eds
Auliiflosunsdau wislanufieafueandiyuszd
truunutagtiuegluszduiiunans (Fevay 73) @
nansanwasiduldlumaienfunanisinwaes
Elizabeth Dorothy Sloand (Sloand, 2009) So9ns
Tdensnwlsamenuasluiosueny 10-14 U ludsene
ANDALAUA T1UIU 86 AU WUI1 ToBaz 89 din5leen
afaszdntufuaues uazdanudiferduenanssy
Usgdtudlngjgndes uenand Varun Kumar
(Kumar, 2015) Ainw1lAgafuanuynuazuuuLHy
nsldensnelsamignulesvesUszrvuluiionnd
duie wuinFesay 92.8 (219/236) dn1sldaninw
Isameautesiazaiulug (Fevaz 64%) 1uilnfnw

| U 13 atu? 3 Uszduiou Aueneu-suau 2562

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

Usayaym3 eedinisldenussmuainanlduazeuAun
anyniiesnwanisuiauiniign widwdinislyden

c

fugluszeznaniligndedeguin wansiinisiu

€

ol

Toyarnaninuen vindelidesgnaesdunany
Ussaruislutszindlnedae - Geinazanande
Tawansng 1 Mlnenssiessulat yilitoyadld
Suenaldgndeaviriunisiasudiuugiinainnduns
lngnse

Tumsanwasedl nuindaufineuiinu
IUIUNIN ABYNBTIALOANDTOR T INTUA LKA
asswAndigniesvosefiausanssed AeldiAiny
4¥91ATEULIALHALYINTY ﬁaﬁu%’agahamn%ams
Beuassnan v3eTsllignaeInsuiiu LazyAaINg
‘vmfm‘LL‘wmjﬁLﬁ'aﬁaamﬂﬁmmiuasﬁwLLusﬂWLﬁim
funnsldenfignaestiuntasuazand

aghalsimunisinuassilllresaanndneiy
HaNISAN®YIY0Y WITing Weualissas Jiemsuchon,
2004 ) Inuinuszernsaulug (Sevaz 57.5) dau

al

Weriueadiyusedrtiuedluseaules nse

Calle

o a o A a vee ' v
Faflerunedinuseavuiianuiiasinaalignees
WINNTT MHDIINNITNTEANToYAYIIATATUEN
drunnntuatedis 15 Ynwaqdaluvivas lnelaann
WIMINNA151TUAY TenTeaeveyar1iasiiLay
| E ) | =
limsaunguyniud Usenauduussvinsdulngd
nsAnwligs Jeihlilidgwiluniseiuaaine ua
o a o ¢ oy al a 2 va a a
Jniseusseudnuiln 5 vedlsaseuilladinisiseun
wugtndne 9 Feserandyuseiviuunulagdueg




thilumeinguinuundundussennundi 4 uén
Uszneudunmsnfenalulagludagiudendn vl
nausegsdimnudnnnindlerFeuiisuiumsinu
Aountini

Tunsfnwiaded nuiauduiussening
AnufiaznsuFoRduAsTunsldeasiyuszd

Uruunudagtuiianuduiusiuluianiafediuus
agluseus wansdnmnuduiusiun1suoRsalu

Y
v

M5l UTzdnUnuiainensanayn19oen LHea
fnansdouuinnin mszeadausztuuidaly

%

Aoglafinulildlutnu fealiimeufiRdaieaiuen

'
va o v A

wilady witpgUURTUEIFIDU

JOLHUDLUY

1. YAAININNNITUNNE NNeI1789A53A

nanssudaasunishinnuiinefivenandyuszandn

1Y) A v a P P a
wnulagUu weliussyvuiannuiuasanudilarign
A9 waztinAulasanelunisidenuniy

2. Wiinsmewnsanuiinesiueandaydsedn
Truurulagtuignaesiiunisdess 4 lrsnnau wie

<4

IUsssuaunsnandttoyaveseandayusy it
fuaeldlaigniadliignaaslduniu uasdeyaluaanen
AwApIllANNgNABY WU B leTiaueangadnIsleul
Fanuilddmiudaseuuinuna

3. skialonieInuANNTLAZATINA
warn1slderaniyusedriiuunutagduiignias

dmsuenddldiulignaeslundngnanisieuves
UniSeuseaudseuUatevausemaliuinduninag

1. lumsvageugaNdeuannualaiving il
AzuuuilinuAaIARRould

2. nguigadudniSeutudsenfnu U9 5

FuLne? ludtulseud@nuwln 6 vinlvldanusaseu

=

Weuldimaiilaazdinnuuansetunsely esen
TnBeudutsondnu i sludesiinaiinaiienn
naaeu drunidoutudsendnu Ui 6 lugsiidld
AudeyadalailiZuGouFesnatydsydn S
Tavhumageu

&

T

References

Office of the Council of State. (1967). Drug Act BE 2510. Retrieved from http://www.fda.moph.go.th/

sites/drug/LawDrug/04-20-9999-update.pdf (in Thai)

Household Medicines. (1999). Government Gazette 116 (38). Retrieved from http://www.fda.moph.

go.th/sites/drug/Shared%20Documents/Law03-TheMinistryOfHealth/Law03-06-02.pdf

(in Thai)

Household Medicines. (2017). Government Gazette 134 (special 97D). Retrieved from http://www.

fda.moph.go.th/sites/drug/Shared%20Documents/Law03-TheMinistryOfHealth/

Law03-06-08.pdf (in Thai)

FALHERTASEJOURNAS o 13 No. 3 September-December 2019

Science and Technology



Household Medicines. (2018). Government Gazette 135 (special 166D). Retrieved from http://www.
fda.moph.go.th/sites/drug/Shared%20Documents/Law03-TheMinistryOfHealth/
Law03-06-09.PDF (in Thai)

Jiemsuchon, P. (2004). Using of household medicines of people in San Kam Phaeng district
Chiang Mai province. Master of Public Health, Chiangmai University. (in Thai)

Kawitalo, P. (2009). Knowledge, attitude and practice concerning household medicines of people
in Borabue municipality, Borabue district. Maha Sarakham province. Bachelor of Public
Health, Maha Sarakham University. (in Thai)

Yamane, T (1975). Statistics: An introductory analysis. Retrieved from http://sc2.kku.ac.th/stat/
statweb/images/Eventpic/60/Seminar/01 9 Yamane.pdf

Sloand, ED (2009). SELF-MEDICATION WITH COMMON HOUSEHOLD MEDICINES BY YOUNG
ADOLESCENTS. Retrieved from https://www.tandfonline.com/doi/
abs/10.1080/014608601300035625

Kumar, V (2015). Prevalence and pattern of self-medication practices in an urban area of
Delhi, India. Retrieved from http://www.mjdrdypu.org/temp/

MedJDYPatilUniv8116-4505602 123056.pdf

Y &

g

, , NIANTIVINTUATINE DA W Te
U 13 atu? 3 Uszduiou Aueneu-suau 2562 < < B
i g atuinermansuazinalulad




¢ o/

nsdanisniandn Jadeiidunusiudunuuaznanauununisidedaiile
UaoaunziauludmninnasysuasdaninuszasuAstus
The Production Management, Factors Influencing Cost-Related
and Profit Return of Grazing’s Beef Cattle in

Phetchaburi and Prachuap Khiri Khan

g3ind Yaedufana uazangal inwsiina’

Surawat Chalorsuntisakul' and Charunee Kasornpikul'
'aauzdmmansuazimaluladnisinyns unineaedaling

'Faculty of Animal Sciences and Agricultural Technology, Silpakorn University
Received: February 13, 2019

Revised: March 25, 2019
Accepted: March 27, 2019

UNANED

inwmsnsiidedladodnlngasidsauvuudosmiunusssued Insasamundnifiesdaien fe
nstegnlaudsiuasidsauuuUdosnudsouunieulamdasisay gusrasduainsideiifiofinw
Funuuarkanouunulunsdeddadowuutdesunsidy InevhnsAnuluwsfiufidmiamessyiuasfmi
Us9uAsius dusetsviindusiedndlaglildamninsdu wwuludamionmanuazain luvaediise
asfiufiiiovhnisdne Wusiuan 175 518 Tnglduuudunvaliefuteyafiugunssdeyaiioafuiunuuay
nanauLMUTaINaAsslaLle nansifenudn (1) dudeyaiiugiu wudninwnsnsdulngdumass Aady
Yovay 70.28 fan ugnmansauniian Andufosay 79.42 warfisruinauBnarelutuiivhaudes
Taifloufissaudenniigaisdosay 70.28 inwasnaidedlaldesunsidudrsouuiiondniuiraduordnmn A
Wudeawaz 52.57 (2) ﬁwuﬁunummﬁ?wimﬁaLLUUiJa'aeJLLmLﬁm TAWNUAIETIY 6,000-9,000 UIMNGBLABY
AunuAugla 83.33-416.67 umsaliou AunuAIsnwIlia 101-500 vmseweu wazAndalonialunis
awu 42-210 vnsaidiou TneAndudunuiiomn 6,226 33-10,126.67 Vindealfiou drunanauknlunis
Gedlade wuiinumsnsagiiseldludig 8,333.75-12,500 vwideiiteu dsdaiduiilsannisdedaie do
2,107.42-2,373.33 UIA0LABU LLm'aEJ'Niiﬁm13,Ji’]ﬁ]i’f&lﬁé’uﬂ’uﬁ‘ﬁ’uﬁunuﬁ?ﬂﬁmmmﬁwLLuﬂlﬁaamifmau a3y
a3 delFndadeidusius fudumu

FAUNERITASE JOUTAS /61 13 No. 3 September-December 2019

Science and Technology



Fedsmalidunuienulifanuwazdldon 1n wssnuudduaseunss dvlianunsafunduyueiuss
aild wenanilAansrsaulng orfigu Alail Anindseun wazArasislnadu q ldaansaduunls
1 ffunuaTlddiedmiunindsdasils desnnunsnslidieaassulnamarismiuiunisduiy
PInusgirTulagund

v
4

fy: 1ALde, sumu, nanouwny, Jadun1snan

9

AEN

Abstract

Most farmers who raise beef cattle use natural feed and make only one investment-when
they buy calves and then raise them on the side of the road and let them feed on public grass. The
objective of this research project was to study the cost and return of cattle that are raised by grazing
along the roads. The study area was Phetchaburi and Prachuap Khiri Khan; 175 samples were used
in nonprobability sampling (convenience sampling). Interview forms were used to collect general
information and information about the costs and returns of beef cattle raising. The results showed
the following: (1) basic information found that 70.28 percent of the farmers are male; 79.42 were
married; and amongst all families, 70.28 percent were families where only one family member raised
the cattle. 52.57 percent of cattle farmers who release their cattle to graze on the roads hire labor
employees (2) the cost of grazing cattle had labor cost of between 6,000-9,000 baht per month; the
cost of cattle was between 83.33-416.67 baht per month; the cost of treatment for diseases was
between 101-500 baht per month and opportunity cost was between 42-210 baht per month;
representing the total cost of between 6,226.33-10,126.67 baht per month per cow. As for the return,
it was found that farmers will have an income of between 8,333.75-12,500 baht per month. Therefore,
the profit from beef cattle farming is from 2,107.42 to 2,373.33 baht per month. However, the factors

related to that cost cannot clearly be identified.

The conclusion of the research is that the costs of raising cattle are unclear and difficult to
identify, including latent family workers that cannot be calculate in the labor costs. In addition, utilities
such as electricity, water, and other utilities cannot be fully accounted for when calculating the cost

of raising cattle because farmers use these utilities together with normal daily life.

Keywords: beef cattle, cost, profit return, factor of production
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Abstract

This study is clinical research to test the effectiveness of a splint for the prevention of leg flexion
after cardiac catheterization. The research samples were 30 clients who had cardiac catheterization
via the femoral artery and 19 professional nurses. The clients used the splint prototype and observed
complications after using the device. Also, the satisfaction of patients and nurses questionnaires
on a splint prototype were used to collect the data. The IOC satisfaction questionnaires of clients
and nurses was 0.77 and 0.81and reliability of the satisfaction questionnaires from 7 patients and
7 nurses by using Cronbach’s alpha coefficient was .75 and .94. The data were analyzed by using

descriptive statistics.

The result showed that the samples have an average age of 65.77years, underlining triple
vessel disease 33.3%, and non-ST elevation myocardial infarction 26.7 %. The splint was prevented
leg flexion average 5.17 hours. Moreover, nurses put it on a patient leg around 3.13 minutes (SD=1.54)
and off device around 2.15 minutes (SD=1.35).The satisfaction of patients on splint at a moderate
level (X=3.26, SD=.54), also nurse’s satisfaction on splint was moderate level ( X= 3.41, SD=.46). The
results revealed that the splint could prevented leg flexion in appropriated time without complica-
tion occurring, but the innovation should develop material and appearance in order to be convenient

to used and satisfaction for patients and nurses.

Keywords: splint, leg flexion, cardiac catheterization
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(Splint for the prevention of

leg flexion)
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Uszansuaznguaiagig
Usvns 1 2 nqu fie

1. fFudimsanwinlavinamivredsmeuna

fnw efUreineuas Ussaa 4-5 Ay T 1 U 4
Uszunel 48 -60 AU

2. weruadnanvinuluveUieniinig
aiila 91w 19 Ay

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 13 atu? 3 Uszduiou Aueneu-suau 2562

QGELTPRERE

1. fFuusmsilasunsanuiilausnamily
91u3u 30 AU Moty 18 YYuly dearsntwlnals
Lifiuszifnstaeniadany wazsiuladisiunside

2. NI ANAANTNUAUARTUUSNNS
ayauilnmiy deldmuduudssens
P9UUAAD 19 AU




n1sARRaNNguieE1e LTa9RN5uUUINT
awilanamiuiiduiudes WeilfUienanuay
fuaudfnuiivun §Iduzinmsinselidis

[ Ya v &

Wy wWINWIUUINSUssiinTinidy  (Idenay

ivdeyanusiely

rsaelianlglunisivy
1. Yaonanuuuseivglaenneide

2. WUUABUDINANTINBIIUB I TUUTAT
Huuvvaeuawiififeaintmes warlvitmsannd
3 au adudiifanuiuaziivszaunsallufiuns
guaiihsauidla sseaeuarmmssaien fien
I0C WU .77  NBagIBIMUUFRUNNNITUTENDY
#e 2 du dwdl 1) deyariludiuu a4 e wavdd
2) WuwvvaeunanAafuanuisnelauazannugy
aunevesiuuimsiilavasnannndiuon 12 4o 1y
dnuazwuy dounuluing i (interval scale) 5
seauvedlalAsy (Likert scale) Tamun1auIn 9 Ue
wazdoAIUNINEaY 3 7o

wneuailunisliazuuu
YDAUNIUIN YOAUNIAU
1 teuilan 1nitgn
2 ey 11N
3 Jaunang Uunang
4 310 1oy
5 anfie tioeiian

nsudananzuuuANianela Wa15a01970
Anadulagldinausiveuan (Best, 1981, p. 82) ds18
azL9en Al

1.00-1.49 firnufianelatiosiian
1.50-2.49 fauanelatios
2.50-3.49 fanuiawelaviunans
3.50-4.49 fanuiisnsla 11n
4.50-5.00 fimnufianelasnniian

Tumsmenuidesiuveauuuasunugide
vAAdesiuangSuuinislavasnaiuusiuiy
7 au shemslignasdulszaviueanvesnsouunn 1d
AAnuidesiuiniu 92

3, WUUABUANUNETUNE Usznaudng dwd 1
foyavily $1uau 4 9o uazdwd 2 Wuuuuasuny
Aenfuarufianelasenislivasnaiuuliuinisun
fUae $1uau 14 do dnwaiziuy deuniunduning
%74 (interval scale) 5 s¥au vadlalAsy (Likert scale)
FonnuMauINTmn

wnauailunisiiaziuu
YDAUNIUIN
1 tfoeiian
2 1oy
3 Uunang
q el
5 maﬁqﬂ

AMSLUaNaALLULANLTNElY  AI15IN9N
Anadelagldinugiveauan (Best, 1981, p. 82) sy
avLdun Al

1.00-1.49 fanuianelatiosiian
1.50-2.49 fnuianelaties
2.50-3.49 fauianelaviunans
3.50-4.49 fauiensla wan
4.50-5.00 fmnufianelasnniian

TumsmmeuReshveauuuaeuaiidem
Apudieiunngufeg1sd g uIa AT dN
$1uru 7 auiiildnvuradiengudaegne fonsld
gnsduusyaviuearvesnsouuia  Idrarmidesiu
Wiy .94

4. wuuduiindeya sreznanslduaznig
00AUABRNEILYT NIELNSNTBUTDIANATY U 4 VB

FAUNERITASE JOUTAS /61 13 No. 3 September-December 2019

Science and Technology



nsusIuTINtaya

#d1nnssunTITelunuwdla AUy

3
Ya o a <3

AI98ANIUNSAUTIUTIM

v
Y

2aUlATINITIFYLAIUY
Toyamutunounsaluil

1. Uszanuaudungiunaindniu R
veglhefrenssuily  wasuusihuinnssudasnaiuw
nmsl¥nuuagvenusmdelunsiluldiugiuuinis
AsIEIUHAN UMY

2. ffiRedmugzuusnsldvaanaiun luds
TnUsrasRvensidy Usslewlanuan1sidy wae
Beywauligsuusnisidnsw warligideannudugey
madsumide  wieutudeingidoaunsneenain
msivelalegliinansenula q edusenissne
NY1UA

3. TduaenanuunfugSuuinisnsaaiuiila

a a a L3
iy legedureseaziduauazuselevives
Uasnaunlvgsuusniswnla uazlvinnudugeuany
Uasnvitedesiunisseiuviviy

4. maﬁ@%waiﬁmé’aLﬁﬂﬁ%w‘%mimmmu
Wilamamilu ensuansvendensentdnandaiivn
mﬁuﬁﬁﬁﬁmmmﬂﬂ%’jqﬁmmé@apmﬁiw Ag N 15
U 4 ﬂ%y’q, N 30 W 2 ﬂ%\i, wagyn 1 Flus 2 ads
wienruasunudoyaifsdfuaulsiguauieiiens
Aatwilesanaiuuasnangae

5. 00AUaaN@lIUYI0NNAIINDDAYIDUNENY
AUleanka) 4 9ILUY NIPUNIVUNNNANITNTID
ADUBINTTHANIVDILABADDN LANIVTINVINRUT19N

@

YNERONS

6. Tufindeayaii saiunisind sulmives
Yuaznsiindensenlifandiuinadidenaivaiy
il aduwvutufinteyanisindeulmussn way
Sruumsiadensenldimiliudnuiidonasaiy
wila

7. duvvgsuniuauianelanen sy
Uaenainuufiusiusindeyandsuuinig lae3s
nseudemnuliEsuusmsile wasidendneauniy
Fudeniiruualiluluuaeuny

8. UuuaunINALTINelaveINeIU
W senslivaenaruunkngSuusnisniaaIu
Wlaneumily

ananldlumsieszvidaya

IHlUsunsudusagulunisimseideya
el Fayanalu Foyaninuuutudin Foyanin
WUUARUNNANTaNElaveETUUINT  uazAIL
wolavasmeuaInndensiduasnainu Jasien
Toeldadinssamn n1swanuasnud (frequency)
Yovay (percentage) ALaAY (mean) wazdiudes
LWUNTINTPU (standard deviation)

NaN15I8

1. glusnisnguseenaidusmsdniau 30 au
Dumendauazinameiosas 50 d@nlvgludgeny
Tneflongiade 65.77 U (SD=10.04 ¥) aglutiseny
61-70 Yannilgn3osay 40 lsiigtheifuanniign e
agmlavadenndudeniu 3 wu (TVD) Seuay
33.3 sosasndunmgndundevlavindenuuulid
n1sen ST (NSTEMI) Seeae 26.7 nausegrsvnauls
Sugnneunisatuiilafesn ASA wag Plavix

2. wewadilinisamdasnyn w3y
U3nsnsa9aruialantsndu sruauenue
19 au fosay 100 Wumands fegiade 3037 U
(SD=5.92 ) fluszaunisainisyiauneiuiaads
7.89 U (SD=5.78) wazdluszaunisalnisvinaulume
Ftheade 6.50 T (SD=4.99 )

MNSENTINMTUMINeSedaAsulele

U 13 atu? 3 Uszduiou Aueneu-suau 2562

atuinermansuazinalulad



3. Uszdndwavesnislduannaiuyr wuin
weruraldnanadslunisldvasnainn 3.13 wad
(SD=1.54) wagldhanlunisaealasnaiuwiuiy 2.15
U7 (SD=1.35) ﬂ"]La?{aé@mm%wmmQ{J'smﬁaﬁﬂd

f19149 1

ANAAYUAYSIUTUUULINTTIN NI ITUABNAINY)

Uaonainwd LLazLﬁaaamUaaﬂmmwaeﬂummsﬁﬂﬂa
(1519 1) Ingldvasnainen wae wiu 517 Falus
(SD=1.87, Min-Max Wiy 2.00-8.30 #alua) (M54
2)

doyanislduaananun nauldUaandiuv ananUasnaauv

X SD Min-Max X SD Min-Max
1. sseznariidlunisldvasnaiuan 3.13 1.54 1.00-5.00 2.15 1.35 0.25-5.00
waznanlasnaiuwn (szezandy
Y9)

2. dygadn WeisuldUaonaiue uay

nanUaDNEINY
2.1 gungil (a9mwaldea) 36.64 32
2.2 Tnas (pfa/und) 7775 11.22
2.3 Sasn1smela (ade/unil) 1979 1.25

2.4 arpnusulaia@iuy (systolic  132.23  20.62
pressure) mmHg.

2.5 aanusuladinmiana (diastolic  77.54  11.21
pressure)mmHg.

36.10-37.00 36.74 41 36.00-37.80
61.00-101.00  81.00 14.52  60.00-116.00
18.00-28.00 19.85 97 18.00-22.00
96.00-183.00 127.34  16.95 90.00-173.00

57.00-95.00 70.73 9.95 52.00-90.00

M99 2

AMRFEATTIUTIUUULINTTI TeeesIalavuaonaInyy nain1skIinaIuialy

a9
szazanilduaanaiuen

X SD Min-Max

szgznanldvasnaluyn (Dudlug)

5.17 1.87 2.00-8.30

4. FFuvimstiivasnasiiietostumsse
voauwilunaenisldavatuila dauiianelase
n1sldvasnaine Tunmsiwegluszavuiunans
Tnodlenazuuuadowitiu 3.26 (SD=54) lngdoii
AzLuwINNTign Ao 1o 6. Uasnanuviivindldazein

JA1ALBUURAEWIIAY 3.80 (SD=1.03) d@uvaNd

=

Azuuuteefan Ae U8 3.vuiAnTrAeABY ke
290 M3BdNuIuINNNShEURBNaINY* TAALLUY
LWRABYINAU 2.66 (SD=1.06) (11579 3)

FALHERTASEJOURNAS o 13 No. 3 September-December 2019

Science and Technology



f1919 3

ANAdguaza NI TUULLINTFINAIINAINE [9YaIgTUYTNIT IR 5 UaNT 1Y) (n=30)

anunswalasanisiduasnaInn X SD Min-Max  n1sudawna

1. iuddnguauneidleldUasnanun 3.17 1.17 1-5 Uunans

2. inuFanuinilesunamdsiunu elduaon 2.96 1.03 1-5 Urunans
amu*

3. yiudAnszanendies futooon uiedifiutuan 2.66 1.06 1-5 Urunans
nslavasnaiuan*

4. vinugdnFeusudn antaniililauasnaauen® 2.70 .95 1-5 Urunana

5. Yaonaiua1dauauigiu19eavnu 3.27 1.28 1-5 Uunans

6. Yaonamuwivinuldazenn 3.80 1.03 1-5 170

7. msldvasnainendne agaanpenisiy 3.63 0.99 1-5 110

8. NM1sneAUABNEINYNYEEAINABNTLY 3.63 0.99 1-5 Wl

9. Gudmz}aiﬂaaflajmwimmmmsuE‘J”U?Jm‘ﬁulﬁ 3.07 1.25 1-5 Urunang
Wnteeuazidnavauie

10. mslauaonau vitlivinundnazuasialale 3.40 1.16 1-5 Uunan

11. viuidnUaendy Lifvainszedueniy 3.40 1.00 1-5 Uunan

Weldlaonaiuan
12. Yaenauaniiuselosdlunsthlulaiudviou 3.40 .90 1-5 Uunan
394 3.26 .54 3.26 U1unang

e * Wudeanunisinuay

U8 4. werurad usnistavasnainv kAl SuuIng
amuilafietesiunissevesvmiudanufiswels
sonsiivasnaiunn  lunmsamegluseduliunans
TnedAazuuuRasvindy 3.41 (SD=.46) lnudo
Aaguunanniign fe 4o 5. MmadarFauinamiy
Tiiulddos Tmmsuuuadowiniu 3.78 (SD=.69)

duteiifinzuuuiosiian Ao o 10. Aduazgan 1
AAzuUMRAEYINTY 2.96 (SD=59) Famse 4 Aen
fuaugeenlunislivasnaiuwn wudn wewial
Anuiuindanugsenn feazuuuedseglussiv
5.19 (SD=1.47) /aA1574 5

, ) NFEFIVINTUM IS BaLiisuede
U 13 atu? 3 Uszduiou Aueneu-suau 2562 v A < B
i g atuinermansuazinalulad




f1919 4

ANAdguaza NI TeuULLImTFIuAIINAINe lavasne vIaTIlTUAna Y [UNETUUTN 1T

anunswaladanislduasnaInn X SD Min-Max  n1sudawna

1. Yaonauandlvunaiii g auun 3.19 .83 1-4 Yunang

2. Yaonauvrarunsausulatvauinuesan 3.04 .58 2-4 Y1unang

3. armazaanlunisld 3.11 64 1-5 Urunang

4. AuazaInluNITnen 3.33 .68 1-5 Junang

5. M3danssuinavuivlieduladesy 3.78 69 2-5 110

6. mmasmﬂiumiﬁwmmazmmqﬂﬂiaﬁ 3.63 .63 2-5 11N

7. AnuazaInlunIsIude 3.56 75 2-5 11N

8. Anuazanlunsiiusnw 3.41 63 2-5 Uunans

9. gUluUAIBIN 3.37 .84 1-5 Uunan

10. @duazaani 2.96 59 1-4 U1unang

11. mnuAmuretgunsal 3.74 52 3-5 11N

12. anuisnelasisnuninnslguasnaiu 3.37 74 1-5 Uunans

13, Tmﬁ’uiﬂum{lﬁqﬂﬂsaj‘ﬁwlﬂﬁé%w%ms 3.70 46 3-4 1N
fn1saduan

14. qyﬂﬂiai‘daaﬂmu‘mﬁmmﬂumiﬂﬂlﬂ%ﬁu 3.59 .80 1-5 1A
A3uusng

394 3.41 .46 1-5 U1unang

f159 5

ANRAgUAY AU TENULLINTTINAINE e NYOINE VI8 lUN T 1T ana 1Y)

Aarugsentun1slduaanainen Min-Max X SD
awesennlunisliasnanun (range 1-10 Youdiga-uniian) 3-9 5.03 1.47
n1saAUsIENa gee1n neruraddddianlunislduazaonliuiy us

nsldattunisldgunsal wiundinisaengunsal

1. Ysgdniuaveanslduaenaineifsu 2 4« . ‘ ve ve
v weililunsignisldeunsaluaenainvlvnug Su

USNSTLAE18@I WA MLU  WuIneuIaly . Y e e
U3N150 1 We1u1avziassgunsaltuandliey

nanadglunislduaonaiuen 3.13 undl (SD=1.54) Y . 2 ae -
Taaglnn  drugunInlduuuion I naR U ILasn3

wazldailunisnenvasnaluvede 2.15 w1 Y o oy D o
A28a185AYN a1l UYI99AN99T VUETIN1Sa8R

(5D=1.35) wansliiiuinvasnaiuyiiiinluleiu

o o s  aunsalfiiieslanidmdonudienuifsuuinsvseli
AsuvinmnTRanwitlaiy  Wueunsaiildheuay

FALHERTASEJOURNAS o 13 No. 3 September-December 2019|

Science and Technology



AFuuinmswanavuasiuanties  Aaunsahaunsel
ponnvEtaeld nisigunsaluaenanuuldnanly
nslauarnanaunsnites Tof Ae vilvineruiaiiam
Tunsquadfuuinisludindu 9 Wnntu bidesina
IuinmsazseviliAnidonsen  Feazdwase
AMEuNIndoudu q fimuun dmsudyniudnues
Q%Uu%ﬂﬁwud’wg%’w'%ﬂﬁﬁmLaﬁa Fyaadniiesy
Teaonun wezilenondaonun il edulduaena
fAgaumniivindu 36.64 2FWAWEA NSLAUTDN
Fnaswhiu 77 efvandl nsmeglavhiu 19 advand
wazszruANGulaiaingu 132/77 Jadwnsusen
Slonentasnau fn gumglivindy 36.74 o
wadea n1stwaswiiu 81 adyunit melawiiu 19
afyund wazeusulafinwiiy 127/70 fedwns
Usen s‘ﬁaé’ngwm%wméwﬁagﬂummeﬁma Ao gaungil
UnRegsening 36.5-37.2 9AWATYE NSLAUTDN
Fnasunfegsenineeglugie 60-100 ASyund S
nmsmelavesdlve) Uniegsening 12-20 Sy
wazauilafinegsening 130/85 mmHg

nstavasnaiuuiiateanunisiev1niu

Y

wuigFuuinisansnsaldvasnaruunlduiuiade
5.17 ks (SD=1.87) uaasivaenanuviansald
fansavvesinelimbeanssldnuimunsznand
WNEaUALLNUNT Y Ivesmd  Bs91ndilents
guagihengunnyilanadendaunduiliiuns
YYIENARALADANILANIBUBARU  UUUITINGIIN
fthevhmsauila  shagfihegnisissermiudis
fivinanisdunaiuuegisiios d-6 $lus ndsannd
Aavietheen wianunsandnazuasnlagliteuniiu vdu
foriuazinandruiorlfifonsedunisivariou
voudenludadmUaewin(The heart association of
Thailand under the Royal Patronage of H.M. the
King and National Health Security Office, 2018)
wudsrfuiuuzinsquagtaeildsunsaiuiila
nénrilu 2 lususnvdwimsenuinlalifheususy
shunsindaiilerenasutiveiiosnfsuy) 2 Falug
sotuauAsYrge 30 B 2 Hlusieanluiiisage

45 g3 WeAsy 6 Wluawddsansaanidlaals

U 13 atu? 3 Uszduiou Aueneu-suau 2562

Wuszady 5| (Neawphanichy, 2009) WulfgnAun1g
Anwvad Mohammady, Atoof, Sari, and Zolfaghari
(2014) AnuindlefUrsusuinaendadeviethany
mulasenetstios 4-6 lusztisanmsiingli
nsaiideneenlsfims (hematoma) douamaild
atfuayunan1snaaesEavsnnasUaanaIn1ves
nuAtedl fnud fusinisaansoldvaenannild
uiade 517 Al wandliiiuiaenaisnanunse
fansanniFuuinmsnmamuilaldneluszorinand
Avun

2. H3UuusSn1sdanufi analasenishy

Y

Uaenaiuvy luansiueglusedudiunans die
fnsandunedeonud ffuvinsianufioneloeg
Tusgavann laun U9 6 Yaonainvdzenn, 40 7 113
ldUapnaiuvndrgazainnenisld Lagde 8 13
peaUasnaiuvazmnsiensld el LiesanUaen
autuidentiduanest vie winfended Ae
msé’ameﬁﬁgﬂwﬁmﬂﬁﬁﬁﬂwmmé’wwﬁ’mﬁ Wl
ﬁmgﬂﬂdmﬁ’mﬁwmmmLLazmm?}julﬁmmdw
wilan guasnwidny Jsaunsarinadiuageindiy
Freeng g olsn nasld i Suusnsuagnou
i lUldRugSuuinsaudusiold f3uusnisildd
Sufiaennimianldagein dunsiifuuinigiug
T Y% 8 NMsnealasna@INYNIUELAINABNTIY LAy
nslaUaenaiuungzninaen sy Lﬁaqmmﬁ{ﬁlﬁ
panwUUTUReUNsIHRliduTeu ASUUINNSRe3EN
Funeulsigenn  dwdesifinnufielationiignde
3 $Ansvaneifes fwdesen wieffutuannsld
Uasnawan wagde 4 viwuidndoususn anandi
Telduasnanuan ﬁgﬁlﬁlaqmﬂﬂaaﬂmm'}ﬁmé’awﬁa
duaneidudienubanguiiosnimidauivazszune
p1n1AlALUR %qﬁﬂﬁ;ﬁuﬁmsﬁmﬁaaaﬂ n3ed
Audetuld defufsensuivgadestan vionis
gonuuUTilanunsassueaudouls

3. anudinelavesnerutaildUasnaiy
PIUAETUUTNSY i1 danuianelasienis
Tduaenainn Tunmsweglussiuliunas laed

NIV TUIING S DA W Te
atuinermansuazinalulad



anufsnelaivinliaonainviiinisBangauinann
wilvlsivdulstosanniian dawandliiiudnaen
auvaunsagansvmiiuiivdulavdesasedaili
wewag lUaenatuniiauiianaly sedadun Ae
ANuagAINtuNIsiANazeIngUnsalngzUaen
ANVIUMENTIANATILIYINAINAZR N dIU

e

anilavuuuiianalatesiign Ae Sesdduazga

eililasanUasnatuvimiluldiugiuuinisidu

Ce

v '

<

Jugurnuiduwuvatundeadruiioduiuuuy
(prototype) lAnazgusdliaznan esiluld
WafugFuuinsselaisaziinsuiudgadesgusns
wardli aule dudefiimeladossosawun fe 1o
2 daonawwn anunsausuldturuineesniosain
UaaﬂmumﬁﬂszawﬁmfuﬁwmLﬁm 1 SuIUIALFY?
wagldauumanizviniugie  Jevinlienaaglined
AURSUUTNISY ﬁawﬁgﬂs’wé’aw%awau il
nsUfuUsIndarolumseanuuulianunsnldla iy
ﬁu‘%msﬁﬁgﬂs’wﬁaé’auuazwaaﬂﬁ wazUsunsideu
doatlildlatslunudiunasauneudie  $aume

€ @ Yo

anusalfaunsaliudsuusmsildangauiilanien
nluamudeuazaue Wedsuaiufismiugeeniy
mslivasnaiun werunalinudiuidenugen

mﬂzLLuuLaﬁaagﬂuizﬁumuﬂaN a5unelainUasn

<4

auvndugunsallvaifihulfifiensdangaulails
waoulmmdsnsldasaruwiile Adsliaglinla
Wfou neuadtealiiianuAuag usisnslylaies
g1 wiilosanidutunuiiduwuuatiu (prototype)
ylsuiuasdliarann uenndudaannsaldly
WiEaIAuelaieInuGey waslivuimied A
AzuuLndsamEenlunslidseglusysuiunans

JDLEUDLUL

Asiinisusulganisairsvaenatuely
annsaldlaieindhenasdnan Ysusudeusen
Iﬁmmiﬂﬁz’ﬂﬁﬁu;:i%uu%msﬁgmuﬁﬁgﬂéﬂﬂmy'u,az
sUsadn  UiuBeamsliianuazmssenuunlvennia
szmaLﬁm%uLﬁaamﬂawuﬁﬁﬂszﬂwsuﬁaa witeaen 3o
fiuty vsutandldlifianuuidnduiigsouing
annsandnazuasdaldlaefivndunfonnss uay
gankuusUsnUaanauulviaisny ddanla

&

e

References

Best, J.W. (1981). Research in education (4" ed.) New Jersey: Prentice Hal.

Cardiac center at King Chulalongkorn Memorial Hospital. (2018). Cardiac Catheterization. Retrieved

from www.chulacardiaccenter.org/th/health-information/cardiac-testings.( in Thai)

Mohammady, M., Atoof, F., Sari, AA., & Zolfaghari, M. (2014). Bed rest duration after sheath removal

following percutaneous coronary interventions: a systematic review and meta-analysis.

Journal of Clinical Nursing, 23 (11-12), 1476-1485.

FALHERTRSEIOURNA o1, 13 No. 3 September-December 2019

Science and Technology



Neawphanichy, S. (2009). Manual for patients with acute coronary syndrome undergoing
percutaneous coronary intervention. Bangkok: Medical nursing department, Siriraj hospital.
(in Thai)

Phanthmung, N. Auleislb, A., & Laththi, S. (2018). World Heart Day 2018 Campaign issue.
Non-Communicable Diseases office, Disease Control Department. Nonthaburi: Ministry of
Public Health. (in Thai)

Srisang, S. (2017). Transradial Catheterization. Siriraj Medical Bulletin, 10(2), 90-96. ( in Thai)

Tavakol, M., Ashraf, S. &Brene, J. S. (2012). Risks and Complications of Coronary Angiography:
A Comprehensive Review. Global. Journal of health science, 4(1), 65-93.

The heart association of Thailand under the Royal Patronage of H.M. the King and National Health
Security Office. (2018). Guideline for Percutaneous Coronary Intervention. Retrieved from

http://www.thaiheart.org/ mages/ column_1291454908/PClGuideline.pdf (in Thai)

<4 &

T

, , NIANTIVINTUATINE DA W Te
U 13 atu? 3 Uszduiou Aueneu-suau 2562 < < B
i g atuinermansuazinalulad




N153LATIZALUSIUNIBUATNITNEINTALEINTUNTISANUNUNISHER
nadiAne UisvrAnidelagu Siauaswua

Analysis of Comparing Forecasting Methods for Production
Planning:Case Study of Beef Companies,

Nakhon Phanom Province

$91 usaQien’ wazalgiu Baasyned’
Ratchada Taengphukieo' and Nutthanan Issarapong'

s

'AEIMINTINAENShavALULAERRAI NI NN INENGENIWAUG
'Faculty of Engineering and Industrial Technology, Kalasin University
Received: Sepember 7, 2018

Revised: December 2, 2018

Accepted: January 3, 2019

UNANED

[
v aAao

mATeiliingUsrasdiieIouiisuazidenidnmawensaloynsunanfinfigalunisweinsaldmsu
mﬁmLLmumimamaw%ﬁmwﬁmLﬂfaiﬂsqulu%’wfﬂumwuu lngyinsiUSeuliisudsnisneinsal 91U 5 35
fie (1) Fwdsiadouiiuvy (2) FBUSuBsunvudndlmuudoasgisiie (3) BUFuBeudndlmuudoauuy
leavl (4) FBUTuBpuEndlmuudsauuuiumessluvunsan (5) Bnswwildudady lngldtoyausunn
nsuanvesuIsMnsaAnulutad 2558-2559 (ushuuunennsal (training data) 91ntuSauIeuiieudn
NN IR LA INFIUUAUATI9DIT WA, 2560 Wi IBnTneInsaifmangauain Annudiawain
duysaiiads (MAD) Aladsanuiinnainindsans (Mean Square Error--MSE) uazAlade osazyasainunain
\ndeuduysal (MAPE) fidflan namsidenuinisnisuuildudady wsnzdmiunisnensaldmiunusy
n1swanlAYL 2. unsWLN TR MSD=166.849 MAD=10.773 uaz MAPE=6.76 Geilasaniileifioudiuisnis
wensaldu q et ismsuunliudadu daduisilianugnieaznzanfigndniunsnununensal
nsudalagu 2.uATIuN wvhnswensaiuiiaaudesntsluld 2560 wudiarudesnisluniasdae

laguaziidnwaziiaugulionniinisvenemvaanguanAkaziin1sduaiunisuiey

o

AEIARY: N1INenTal, lalagu, N1TIATIERaYNTULIA

v

FAUNERITASE JOUTAS /61 13 No. 3 September-December 2019

Science and Technology



Abstract

The objective of this research was to compare and select the best forecasting time series
method for production of beef companies in Nakhon Phanom Province. The five comparison
forecasting methods include: (1) moving average method (2) simple exponential smoothing method
(3) Holt’s linear method (4) Winters’ method for multiplicative Effects (5) trend Analysis Method. A
forecast model (training data), using the company’s production data from 2015 to 2016, was then
compared with the forecast values obtained from the model and the actual values of 2017. However,
the appropriate forecasting methods from average absolute error (MAD), mean square error (Mean
Square Error--MSE) and the lowest percentage of absolute error (MAPE) were considered. The results
showed that linear trend method suitable for forecasting for cattle production planning in Nakhon
Phanom Province, which provides MSD=166.849 MAD=10.773 and MAPE=6.76, had the lowest values
compared to other forecasting methods. When applying linear trend methods, which are the most
accurate and suitable methods for planning and for the forecasting of the production of fattening beef
in Nakhon Phanom province and for predicting the demand in 2017, it was found that the demand
for fattening beef production will increase due to an increase in the number of customers and sales

promotion activities

Keywords: forecasting, beef meat, time series analysis
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