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Abstract

The purpose of this study was to evaluate the effects of oral L-carnitine supplementation on
alterations in a complete blood cell and blood chemistry profiles. In this study, sixteen fighting bull
aged 3-5 years were randomly divided into two experimental groups: 1) LC group (n = 8) receiving 500
mg of L-carnitine per head per day and 2) control group (n = 8) receiving placebo. There is a trial
period of 8 weeks. Blood sample was collected from jugular vein, following by a complete blood
count analysis. Serum sample was analyzed clinical chemistry profiles. The results revealed that the
hemoglobin and granulocyte count in the LC group were significantly higher than the control group
(p < 0.05). However, the percentage of leukocyte in the LC group was significantly lower than the
control group (p < 0.01). Moreover, there was no significant difference among the groups with regard
to others hematological parameter as well as clinical chemistry profiles. This study suggested that oral
L-carnitine supplementation could influence hemoglobin production results in oxygen affinity and it
also affects the immune system by stimulating eranulocyte white blood cells, which are involved in
the inflammatory process in fighting bull. Moreover, L-carnitine does not cause adverse effect on
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animal health due to stabilize some blood chemistry parameters which related to liver and kidney
functions, therefore it could be used as a nutrient supplement for fighting bulls.

Keywords : fighting bull, L-carnitine, hematology, clinical chemistry, immune cells

1. uni

Tawu (fighting bull) %“magﬂuﬂizmwuaﬂﬂLﬁaﬁuﬁ:ﬁmﬁaamﬂmﬂiﬁ a’?’iuﬁuimwm;gﬁﬁé“ﬂwmww
Mo iR WU Us1s 3R dnwaisin s savtadingRnssuindan1n vuns gndmdenthuldluns
wisturuiu (oullfighting) TudlaguufnlavuduifeueganneneldvesszimalneuasSsasrenele
Hudwasnnlitudivesdnd dufunisquaguamlasulifigunimudusidafesiiddyuasdniuogann
gunmiudusdularuisdeduilandnvesnisuisdulesu idesnnlavuazdesdimsfindesuazooniidnie
Huuszdneumauteiy Taefidsssionilasudusentdimedussesnaegiedes 510 Alawnsioty
Felusgvhemsiindonffianudesiiozifiansuiaidulussvidindesvonsudsiulidosnguamsame
voslasulianysaliiswe Tulaglunuasnsislimuddyiunisguaguamesdearuduegianndienis
Wiiuvsednimiu ussvsosmnaasusing q Titulasulutisenismsiindeuuazneunsutsduduusya

weam§iifiu (L-camitine) uansileanays (active form) vesaniiiiiu Saduasusznevagsgiives
wonlufloniidunserldannsnesilugeswiinge ladusaswslnledu nedeuddgylunssuiuniswiwangy
wazaimdsnulitumadluetoizea q vesheneiinuuardnd delagtunoamitfiugnlfifuomaaia
fuagnenirewnndlusiyue (Rebouche, 2004) usnaniiueaeiiifuddnduamsrosuoyyadass antioxidant)
Freserunsiinnsdesaasluiulageandwdu (lipid peroxidation) WAYOUYADATYRONTLAU (reactive
oxygen species %30 ROS) ufeafunisinnissniaureaeadang o Tus1enie (Calo et al., 2006; Cao
et al., 2011) wenNLENTIBUFNEnmAsITLeariulunssnwlsAsng 9 luaula wu lsawla
(Kalantar-Zadeh et al., 2008) Isaln (Hurot et al., 2002) uazngllauysaliugueanare (Balercia et al.,
2005) 1 Husiu dhunsliwoansdfiludn ity fnahuilfiduommaauduinniu wu lufhimsdnliie
frednasuinenmnsinueInaielusywitamseeniidine (Rivero et al, 2002) SIAELTIANN
MINsAUUS (Arfuso et al., 2021) dluladuiinsianldnniulpsenizessddulaug wuideds
ﬁ'%mmlmﬁuiuﬁmmLLazUszﬁw%mwmawzwﬁuﬁuﬁmmLLﬂIﬂ%‘ﬂuu (Pirestani et al., 2011; Pirestani and
Aghakhani, 2018; Meyer et al., 2020) egalsfimudsldnumenuieifunanisidueansivululasusenis
novausvesTnglugluuuvesilainineuasduailuden mATvatuiiediiagUszasdiionsiaUssdi
Insliiueamdifiuinansenuegnilsdenladisineuazdueilluidenveslaruines Jsazdamaliiingi
weanitiululiifiefuomaasunasisfulsuasiiuguamirsnsvestarusoly

2. A5N15NNa99

2.1 §nINARBILANENVRINITNARDY

Tavuwme flongiadle 3-5 T tutiniade 350-450 Alansu S1uau 16 # Tavunndaldsunsidesgan
Braaslnenislinunghnede (Hemarthria compressa) Suay 20-25 AlandusioTunazlimuegrdlisin
luusiagTu waglasunisdeusiaienesulindaiuuailea (albendazole) aua 7.5 Tadnsudedlansy
rounismaaes lasumaiazgnuisosnfuaesngunisvaaenduas 8 i lnensdunguiiegisegnaine
shtnsduaan loud 1) nauiiliifuasisiuueanidiiu (LC group) layuazgnieulvinuneaansiiily
sUkUULAUgA YR 500 Tadntusetu uay 2) ndumuau (control group) tnslavulunduiialésueuaen
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= o & 2 9 ¢ ao Sowo o
Fuluwadgaussauls seznansnaaedddnammuaduszeviia 8 dUant muddedlanunissuseanis
audAnsidesaslid@niiieaninermans uninerdemaluladsvuanariity ID# IAC 04-12-63

2.2 nsiufle81eden

Tavunniagldiumafiudegiaudeandnsmaass Tasnsifiusegiaden nnaeaidendiiiae
(jugular vein) freduuaznsyuonaneuuildndasion semedaunennideluliunns 8 fadans W@onfiiu
Iszgnuuseenitu 2 da ilelddmiunsiinsgimaios §iRing dwil 1 FonU3uns 2 fadans axgn
\Auluvaenifuidengaaniafiussefeasiudeaudsia (Ethylene diamine tetra-acetic acid : EDTA)
dethluasaaladininen @il 2 dead3uins 6 daddns %QﬂLﬁﬂuwaamLﬁmﬁamwuqmmmmﬁmﬁ
Lifanstudonudss Welddmsunisiuisu serum) ﬁaaémﬁangﬂl,mﬁuﬁ 4 pammalia wazidsds
wesUftAnismelu 24 dalus ilensadinnesiluiunousioly
2.3 MINTINIATIERRIRE 1 EoALAT TSN

ﬁaaemLﬁamﬁﬁd'guwammmsﬁwﬁamLL%aéTaﬁ]zgﬂﬂﬂUmaﬁmiwﬁﬁﬂaﬁm%mm Toun 91uau
dindeauasiaun (Red blood cell count: RBC) Flalnaiy (Hemoglobin; HGB), LindpALAISALLL
(Heratocrit; HCT) AaasUSunsidadenuns (Mean corpuscular volume; MCV) Anaagsysuslulnadu
Tudiadenuns (Mean corpuscular hemoglobin; MCH) Anadeninududuresdlulnaduludadonuns (Mean
corpuscular hemoglobin concentration; MCHC) AINNSNIEANEMvBULIAiaEeALAS (RBC distribution
width; RDW) ﬁwuaumﬁmﬁamﬁgﬂmm (Platelet; PLT) ai"lmul,ﬁmﬁaﬂmaﬁwm (White blood cell count;
WBCQ) Sewazvesiuiudindenuniviindulnlys (Lymphocyte) wouslyd (Monocyte) wazunsulalys
(Granulocyte) FeipsemTIndendaludd (BC-2800Vet Auto Hematology Analyzer, Mindray, China)
dusedredsuiiivldrgninluinsgiaduaifluden 16un Blood urea nitrogen (BUN), Creatinine,
Aspartate aminotransferase (AST), Alanine Aminotransferase (ALT), Alkaline phosphatase (ALP), Lactate
dehydrogenase (LDH) uazAlUsAwsiavn (Total protein; TP) dewpiesnsiaddaailudensnludd (PKL
PPC 125 Vet Automatic Chemistry Analyzer, Paramedical srl, Italy) NSeUIUN1SATITATIEATBE1LE DA
wardsudnadu Auiunsnsn o Audtugnslsndnd auzdmunnemans uninerdemalulagsvieng
TN
2.4 MIUATITIYANISEDA

TuAdoadsillilusunau Microsoft Excel (version 2019) dwiuinsesiteyansadd maUSouidioy
ATIANAN9TEIg 2 nduntavnaedld student ttest Tunsvadeuneadn NavnABUNARATLA VIR
zuanslusy ALRAY + mLﬁ'mwummgm (Means + Standard deviation; SD) hazlianInnuasEAuLuaRy

o 44'

NeadRnTEAuAMUTEIIU 95% (o < 0.05)

3. NANNSNNABILAZIANSTAINE

3.1 wavasuaanisliiudaAlafinIng1vaslavuinery
mﬂmsﬁﬂmm%?mfwudﬂ%mwmjﬁiﬁﬁuLLaam%ﬁﬁuLi‘Juszamm 8 dUAW LUNUAULANAIIUDY
Alaimingrmneitostudindenuns léun RBC, HCT, MCV, MCH, MCHC, RDW way PLT INNFUAIUANDE N
fifodiny oniiuAn HGB (1156 + 1.98 g/dL) FsflAngeninngualuny (9.85 + 1.86 g/dL) agnatidrfamg
&0 (p < 0.05) wanssans1e 1 Tnwansslalnaduieznuldludadonuns vhnthiReafunseudioandiou
ludsedenane 9 ¥ees19nie Tiienszuiunsasadiadenuns (Giardina et al., 1995) Faflauduiusiu
Uninaudindenundudeauasuiinasdindonuasnuiy Usnaslilnatuiigeduuidinedlussduuni o1e
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v hlasunguitléAuuoaniffiufianuausoluimneendauludusading  welilunszuiummueddy
I¢fninnguauau Fsadrondansldeamidiluaunans 4 1nuide dsagulag Hurot et al. (2002) wuinns
Aunsamiiiuieiiuuinaslulnadusay/vierdnideaunssautuegidedddeisuiisudunay
AUAY WFeaiuiusIBauUe Uluisik and Keskin (2014) wuinweanniiliiiugienseiunisairadedentas
Tuvyneaedld egtlsinuifisnenuinisbivearsiiivlusedv 500 fadnsuwiviyguanunifnsderiu
5 Ju linuanuuanssvesanladinineuilenSsuifisuiunguauny uinwuindlveamidilumyneass
Alesuans Methotrexate Feneliinanuduiislusiesnioda’ agvilsien WBC, RBC, HGB way MCV ag/lu
isﬁwﬂmazqﬂﬂdwLﬁaLU%'SUﬁUﬂfjmﬁlﬁ%Jua'ﬁﬁwﬁmﬁ (Sener et al., 2006) d@un1sAnwIluANNUIINITAY
weamiifulidsraliAnmsiasuuvadlasiorlafisinewazduailudeslufvefifiguamudauss (Rubin
et al, 2001) MnMsAnwIASIEdmuhaTafininefiidestudiadonurilulnsumed] ldun WBC uay
monocyte linuanuunnssaInnguetuanegdivedfny winuiefesavveudinifonuniviaunsulalyd
Tulawunagnguitléfuueani$diiu (70.88 + 11.95%) fienganinnguaiuns (50.70 + 11.27%) oeiiduddny
9@ (o < 0.01) Tunnssfuduefovazveadadenvnvindulnled (2059 + 12.22%) fewinid
nauATUAN (40.33 + 11.38%) egsliffodrdameadd (p < 0.01) uansdamsnedl 1 Fenisifiuduves
Wnidenumviaunsylaledenafimuduiusiunszuiunszurumsvilnlalnda (phagocytosis) Sainwulslu
nsdlfifinsunduresiinisnnmssenidnieeghaninuiensindogatn Wusu Seenuidnfmnia
mseenfainefnseiuduszeznauarnunmsannisinuesdadeseiiaunsylalsduazuousld
(Gani et al,, 2003) Fafimundeadatudnuarmsidsdarumaldmiunsuiduiiazdeseentdinmeosn
wiindudszsmniu venanilfinenulunymaaesiifinssnauresine wuiwdnlfiuweaniiii
50 fiadnfusiedlansusoty Hroifiudnudndenvnviaunsylaledifietisdesiumadlaligninane
\losannszuaunssniau (zett-Uysal et al., 2003) anﬂNamﬂmiﬁ%ﬂﬂ%&ﬁlﬂﬂﬂlﬁdﬂﬂ‘auLWﬂQmm‘ﬁmﬂ
Annszuiusnauresiumelasimnenduidornnseendidine uilanilunguiildiuweann st fsvuy
pidufuvesamelnslanziindenvnuiaunsylalesgnnssduliioonulunszuaidoniitetisannisviang
voadladonnnszurumssniauiiantuldfinilavuiilaildfuwennnsifiu oendsfmudnenuiueaansifiu
Penszduliuiinadindenunviedulnledlunsuadenfiugannwaduesseneiianssnauiiesann
AMEnwesEnTiinInoandindu (oxidative stress) (Karlic and Lohninger, 2004) Saxan1sfinuniiumnenaiiu
o19tuagfunanetady wu slausrqunmaesdniflilunsine Wudu Jenstinisfnwlidnadululuna
yosweamidiusionsiasunlasseiuluanafiisatesiunseuiumssniauluseanevedlavumagfiuda

3.2 wavasuaansliiudadduniiludonvaslavuiner
mﬂmiﬁmsmﬂ%?mfwmfﬂﬂsuul:wﬂ@ﬁiﬁﬁuuaam%ﬁﬁuﬁm%amﬁimﬁam 1gun A1 BUN wag creatinine
aduditisdvesnishaueds sglussduniuaglifiauuandsnnlamilunguaiuguegieideddy
wueatufueuliifetestunsinuvesiunare Teagdy q wu néwile nszgn laun ALT, AST, ALP,
LDH waz TP eglusziuunduaslsidmnuunnssanlavulunguaiusuesnaidoddy fauandunised 2
namsHeadiiinnuadeadstunisaneilush wuiilifiansasunuamwes AST uay LDH wdsannldfu
waaASIAuIUIe 5 nSusedsety Wussezinal 5 dUa19 (Iben et al,, 1999) WATAMULANGINIINANE
Tunszang Fanunishuneansifiuaiunsaanseiuieules AST, ALT uaz ALP saufiafinssdu creatinine
TudenldifleSsudisusunguaiuay (Elgazzar et al., 2012) MnwamsAnwiadsiiisdinoamstfulsiing
Waruwasduailudeavedavumes sufdineliiinnnuduiivle q denisvhauvesiuuayle
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M13199 1 Alandnervadlavuwaglunguinliiuuweanisidiiu (LC, n = 8) uaznguaiuny

(control, n = 8) Wuszezan 8 dUa

Hematological parameter Control (n = 8) P-value
RBC (x10° cell/pL) 6.76 + 1.28 6.19 + 1.27 0.327
HGB (g/dL) 11.56 + 1.98° 9.85 + 1.86" 0.047
HCT (%) 35.14 + 6.40 33.30 + 6.22 0.474
MCV (FU) 52.66 + 6.90 54.44 + 6.68 0.599
MCH (pg) 17.21 + 1.89 16.43 + 1.80 0.389
MCHC (g/dL) 33.21 £ 0.65 30.30 + 0.79 0.171
RDW (%) 17.34 + 1.37 17.40 + 1.41 0.927
PLT (x10° cell/pL) 348.50 + 145.03 297.13 + 186.07 0.527
WBC (x10° cell/pL) 8.89 + 3.06 9.79 + 2.52 0.518
% Lymphocyte 20.59 + 12.22° 40.33 + 11.38" 0.002
% Monocyte 8.50 + 1.32 8.98 +1.24 0.553
% Granulocyte 70.88 + 11.95° 50.70 + 11.27° 0.002

o w

MBI AI8NwIEN a wag b lukandeaiu vaneds Sanuunnegrefiduddyniedia p < 0.05

M15199 2 Adaadiludenvaslasulunguinliiuuweanisidiiu (LC, n = 8) uazngualuAy

(control, n = 8) Wuszezian 8 dUan

Blood chemistry parameter Control (n = 8)
BUN (mg/dL) 10.38 + 5.85 9.38 + 2.62 0.669
Creatinine (umol/L) 1.44 +0.18 1.30 + 0.39 0.384
ALT (Unit/L) 38.25 + 28.97 2513 £+ 9.46 0.256
AST (Unit/L) 64.63 + 48.53 81.50 + 30.78 0.423
ALP (Unit/L) 97.00 + 20.72 104.13 + 37.56 0.648
TP (g/dL) 8.55 + 0.86 8.04 £ 1.12 0.324
LDH (Unit/L) 1557.38 + 274.35 1420.38 + 286.99 0.346
4. a3

maasuweansifulularumedluvuin 500 Sadnsusedisioiu Aufnserudussezian 8 dUam
wui fnasensiiudsnaslulnady Fedsmanonsuudeendauludavadsrenigldinnty uenaniiaae
nszfumsharesssuugiduiuiiedesiunssnaulaeiinwuveavadindessnviaunsylales
wavansunuwadidindenvivdedulnles egalsfanulinunsdsuulamesminaiiludendife ety
msvauvesiutatle Yatlddnldueansdiuduevnsiasululrvudmaionisvinureadadonunas
sruuniAuiuYesne waglidmadelaronisiauvesivuaglnvadayy
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5. inAnssuUsene

wasnAfedldsunuaiuayuandiineuiamMsiensnuns (esdnisumay) @n.) Teudszanm
2563 AzfAToveveununsAnzdnuemans uinedemaluladsivausnandideilinisaduayy
nslinslfiedesilouargunsnimadngmanidmiunisnsninnegides sufunvasnsdadudives
Taufidndulasnsideluadaififdumalumahounuidetuivssauaudi$aasaalulimned
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Patient’s Symptom Levels of Coronavirus-19 Identification through Finger

Movements Using Artificial Intelligence
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Tudagiuinisszuiavethsalalsun-19 vilivszasulasudouaziduiaemelsailidudiviuuin
wibiyAanInmMswndinuegrminuasliamnsaguadtielaeg1amis lnefiennsthevesuwiazau
< ' ) av o v a & ) 9 a 2 A
Auandnsiueenly nuddsllinauessuviantonisvesiiefnelisalalsun-19 memaadeulmiale
inuwalulaglyanUseivg Inesvuuilasyinnisiuteyanisyiiaile 1-5 1nNndedinle seeeanndesinle
Lifiu 2 wes ntuldmeluladdyyiussivglunisussinanadnuinihiievesiUis svuvasiansanvuy
ansanuiinmualisenyaminveuansta IngUszasdmetdasiulilviyuaansniensunnddandudialnade
fugrelaense Snadsnefanueinsvesithedussey 9 annsmeaesudn Weveassiuiiiiodemn
fAanuuuguadeagn 88.80% waznaassiuihiilotedredrinuuiudiadusgi 88.00% lngilinou
~ v ! & ¢ = = a o w
wuugeuauAuianelavesldsruveglunaeifanelaunnteiianelaanniign auasiu
Adngy : Lialalsun-19 Jygsehvg msesaduingle nsBeuidnana

Abstract

At present, there is an outbreak of coronavirus-19 causing many people to get infected and
get sick with this disease. Medical personnel work hard and are unable to provide complete care to
patients. Each person’s illness is different. This research presents patient’s symptom levels of
coronavirus-19 identification through finger movements using artificial intelligence (Al). This system will
receive 1-5 fingers up information from a video camera at a distance of not more than 2 meters. Then
use artificial intelligence technology to process the number of fingers of the patient and then show
the symptoms as defined on display. To prevent medical personnel from coming into direct contact
with patients and also to help monitor the patient’s symptoms periodically. The experiment, the
fingers of the right hand average accuracy is 88.80% and experimented with the fingers of the left
hand average accuracy is 88.00%. The survey respondents were satisfied with the satisfaction of the
system users as the most satisfied, respectively.

Keywords : Coronavirus-19 symptom, Artificial Intelligence, Finger detection, Machine Learning.
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1. unin

1u{]aaﬁ;ﬁ’umﬂIuIa§17iﬁuaﬁaiéfnﬁm%ummma InemaiertulygussivsieliAnmiuazanauy
KAZANTIASIUNTUTELIBHATUNUAUANS 9 U msm’m%’u‘?mqw%a%uahwm 9 ATIATIZANIONT
wensaineadd Wudu Taglunuddeilddnuinszuiumaruannsolunmssuisusuazninedoulm
sheiefiduesduszneuddnllunmsuivusuasiiassavisvesildnulunaiundszendligiuaunsaliorng
fe  Fegraty annsnaisiugudniunsheudlanwiewasnnsmuauinerimisesile (Wudu
mssuitoyavesiafiouvuealnimiudunuiifmsesbtedide iesmndnvasyimeesihiletnae
Undwneniolnfudatuuaziu wu msuadsihiiohile uasnsduvesle uasiisuuuuililumsussinana
Aoudsgunardudou 91nawideves (Shi F, et al, 2021) Wumsuszendlimaluladtyauszivglunis
Ansgidnuarensthevesnuliiindornlialalsin-19 SnamsUszinanawuuninds deyanmidle
(Tachaphetpiboont S., et al., 2006) way (Suksukont A., 2021) N1FUTELINALUUIANRT (Xiao J., et al.,
2019) N395333UTng (Saini A, et al,, 2021), (Raghunandan A, et al., 2018) uaz (Ju T.F, et al., 2014)
msmaﬁuuﬂﬂaﬁﬁmsmé‘lau"l,m (Mane S., et al., 2018) wag (Kim W. J. et al., 2011) LLasmsUizqﬂmﬂ%mu
\Aignifu Deep leaming (Heo B., et al., 2017) nsthinalulad Media Pipe Hands Julggdunisfiamuiie
waziflefiiauniiensegs iy Source code Mdutuinlinsusvessruuiimiunsvhanes
9130175 (Machine learning) tiedsizinmuuy 3 favesdnuaziaionslumsuion Tuvaeiinuams
fiaatfeluilaguedeanmundonveeiosneuinmesidamnindwiuldnudunsyssnanadundn
vidousiuiBnsihgunsaifefountheiiaussavsnmuuuBealnilddnde

nuAbihiauesruuLanseMITasiteRndeli¥alaliun-19 sremandeulmihiieriumalulad
Hoyuseivg Taeluudslunsauuuhaedunsivimneny 1-5 nndnvugnisyiabe wudnvue
o1msthelusgAuiuansatu lumsdunmitszerlaiiu 2 wes iedestiulaliidelhialalanin-19 undnszae

YA v A

Pnghelldymansnansumdvsediminnisauasnuigiie NalRdeianunisinenideiasyissuie

AuazaInuAyAaInsfitiestsmazdudunisiialuladdygvssivgdaduiideuldauiuwns nans
wasenudITeidulsyloiunden

2. A5N1SNAaa

2.1 N1991NLUUITSUY

TuduresnisnenuuuszuuuanseInsestheiadolialalsun-19 Femandoulmihiionu
walula8tgyauszivg 151Lﬂué’aﬂﬁﬂmwﬁﬂmiﬁwmuﬁadamaami%’usﬁa;ﬂa drulsznaNa WardIULANINE
Fespuuitoenuuuazdesldnanaaaeuiiiauutiuduasiusdniamanniian lunseenuuussuuns
vauludiusng 4 fanmi 1

Tun1seenuuusruuarlindedimladusasunin (input) WiensaduiiewvuBealns Tneszuuasyiins
arvdunmsindeulmssihiiewaseraduihiiodunsevindey Werfumsvauwesiie Tneasedenlm
muiiefindewniadudsrzutanmdunsy Tnensmsu (Train) gﬂmwﬁ?wzjgw 9 Winnluszuu wagagiiu
Wmsmﬁaulmﬁ?mﬂulﬂmmmiaﬂﬁaLﬁaizqﬁuaﬁu n&snissyamduuvumsudemsuuda Nt
USuwsafinfndieldlunisssanudives GPU Tunsuszananaveaaismeniinges seunnisiinimdu
nswdeulmuesdisliinunsaiu Tagldndnnsdndiunin (image cropping) daduvesnndiliidiosnis
oonly viednoiuiiamidosnisléon wu dundeguuadinmuddesnislfianzasnarivesnm
Lifesnsuinalaeseuvesnmiaiunsarinisaseunndiuiidenis msezdesnisiissiiaznsindu
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msndeulmvesiiowintu ndwinnsasednmnsindeubnueiewds seuavludnvesguuuunisiinny
fhile iensradurimsvesihilonufiszyuaziannasengaonin (Output) Wiskaninalimiuluguwuy

U 9 YULDY

- s

LIUAUNTIYITIY

naavine |l

R |
ATITIULD LD

l RMLGE
di k']

Anvnzvasiinge

l

Train Awitila

WETFAHAYIIIIR0 TN

AT 1 BHURINISII9IUVDITSUU

2.2 N1599NLUUAIUKEAINA
wihvouanafunisuanmaluguuuunsifinuazg[fausaiunadnsiiiatuludnuazeinisi
unnsingiueanty dnwaeiusINguUIBLEAINE FINTNN 2

S

K) Finger Alert Covid-19

EES: 30

-

[--]

AN 2 ATRIBEAINAYDITZUU
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druveansuanranladudiunng 9 laun vy 1 Ae vsndeaniugveseInsUae 52U
FIUALLBEAVDIDINIT NUIBLAY 2 D gﬂqﬂﬂaﬁu,amwaimamwLLawaﬂmmiﬁwmﬂﬂjiﬁa nELaY 3 Ao
%aLLamﬁﬂg‘Uwawﬁm'wmmma UAZYLELAY 4 AD 737 Frame rate YO9NIN

dmumsnageuUsyansnmuasnsasaduiidle UizLé“i’uf?ﬂﬁwﬂumimaam%’jﬂﬁ%v‘hmim'gﬁu
ihilethedneuaziafiodrannumesouiliouieutu ot wanasvnaesiilduuazUuupmahaures
svuukarmUsEans amAuLugwasmsaseduihilessll Tnednvareinisuaznisuanina famnsnad 1

M19199 1 SnwaraIN15veeyUng ANNaIRuUNISYLl AnunNIelaY 1-5

a1y Anwasunniuan ABsUNEFUN N

o1msvesUaghialalsun U 1
amslaimiiasdu - flldiAu 37.5 oen
aImsh 1
1 fldiiu 37.5 aean
ansvesEUnghdalalsun sUf 2

Y Y
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amialaiaiioadn \ .
2 5 - INNYDBULLIN
FrmpdauLs - EJEJ‘lJL‘WE?&I
° ke - Urnwndieunnuh

- a
Uanmiloumine

.

11



M3e53d Vil 14 atuil 2 nangnen - Funew 2564 ISSN 1906-1889

2.3 Fupounsaiig

n&saneenuUUsEULLE fAdeldilusunsy IV Cam dadulusunsuivdsulnsdwsiaunsnlyiu
Tinanewdundediflonmags tielfaunsaldnuldtu Windows PC 9nifudsulusunsude PyCharm
community edition dm3uldlunis@euntelnseu (Python) Tnelsunsutlaudeuluduvesiduitoudns
Kalsz Uy Detection Auvimnswesindledihe

AN 3 seansulweuluswnsy

2.4 %gumaumﬁwwaamwu
Tumaeasuaglindesnsaduihdieludnumesing 4 Humsgiadusiuou 1-5 Wevenamsuarls
suUnM Detection fufielimsstugunmiuennsvesitae Tasvhnmsmaaeuitsietnsnuasiiofadng il
mvageuiuilevan seerliliu 2 wns eanndes

o
a

1) AsneEaulag Wetlu 1

v

€

2) msnageulnvAulanans ety 2
3) NMSNAABUNIT WINA1e WIWe ety 3

v v
a

4) NSNAADUNNT 1INa19 TN Taney Wistu 4

e
De

5) n1snadeu 119 5 U7 et 5
Msnadaunuiledne seaglidiiy 2 WA 9a1nnass

o
P

1) AsneEaulag Wetlu 1

€

2) mMsnageulavAulanans ety 2
3) MSNAABUNIT WINA1e WIWe Latiu 3

v v
a

4) NSNAADUNNT 1INa1e TN Uaney Wistu 4

e
De

5) A1snageu 19 5 U7 et 5

3. HAN1SIAY

o
3.1 NAN1ITINAADINTITININIUYBITSUU
nsvhanuvessEuukanteInsveslleinge lifalalsun-19 memsideulmilerumalulagdayan
Useing lavinsnageuiuyaransdy 31uiu 50 AU lnessezvesifUligmeannndedintolifiu 2 wns
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wszdlonannlldasenavinsiandesiuniivesiosthevisedeusedyamunmiundesifletsasia

(CCTV) AlS FI98719N15951TULALLANINAUI9INITUIY AININT 4

—
nslaiaios
i 5

Fumudenuse
dowuimy
1hawmiausind

Finger Alert C

AN 4 FI9E19NTNAHULAAIDINTVRNRUY
Tumsnageuaglimsyifloszezvnaanndeifloliiiu 2 wms iouitymilumsiuamuaz oty

N133UNIUYRITNGANN 9 USIUIBUMYRIUIe Nan15nnaedlanmis1adn 2

=] v & & oy
A9 2 NaANIINAADINUUIUBYINUAN

AUYLAY ATsiug (50 A%) Andu
1 49 98%
2 46 92%
3 45 90%
q 42 84%
5 40 80%
A alug ey 88.80%

= <, o a & o v = L o
s 2 WunsmeseuszuukansensvesiheRndelsalalsun-19 memsndeulmihile

inuwmalulagUyanuseivg lnglunisnaassiuiifietaen 91uiu 50 Asa Tuusasnneavlaawiugives

VUBIAY 1 9871 98% vaBlaY 2 AHLIUEIBEN 92% ViEneay 3 AUkiug1ag? 90% el 4 Ay

wiiugegi 84% uaznunelay 5 ANuLiug1aEN 80% tnefiAAnuuiugnads Andu 88.80%

A5199 3 Wan1sNAaInUiladiadnedne

AUNYLAY Asusiugn (50 ade) Andu
1 48 96%
2 47 94%
3 44 88%
q 42 84%
5 39 78%
Aalugiade 88.00%
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nmedt 3 WWunmeaeuszuuwanse Ivesitheindelhialalsun-19 fonaedeulniiadie
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Abstract

There are many types of forensic evidence. The evidence of latent fingerprints is often found
in the scenes, especially in the case of some evidence submerged in water, such as in case of the
assailant dropping a mobile phones in river to escape arrest. Latent fingerprints on the mobile phone
film may be one of the forensic evidence to identifiable criminals, this research has designed an
experiment by study how to find latent fingerprints on the film of mobile phones that are submerged
in water, including pipe water, river water and canal water. By taking the mobile phone film with a
fingerprint stamped and soaking it in water for a period of 1, 3, 5, 7, 10, 14, 21 and 28 days before
developing by the Black powder, Cyanoacrylate, SPR and Rhodamine6G. The results of the study found
that when comparing the chemicals that used to find out fingerprints on the film that are submerged
in different types of water, it was found that the black powder can detected latent fingerprints and
good enough for comparison and identification. Although the films were immersed in water for
21 days. while Cyanoacrylate, Small particle reagent and Rhodamine 6G were detected latent
fingerprints when immersed in water for no longer than 14, 5 and 7 days. When compared the latent
fingerprints on the films in water under with different periods. At 1, 3 and 5 days for pipe water and
river water, latent fingerprints are good quality. While the water in the canal is average quality (result
from 4 chemicals). For 7 and 10 days, pipe water are still of good quality (result from Black power and
Cynaoacrylate) but for the river and canal water are average and low quality (result from 4 chemicals).
At 14 days, pipe water remained of good quality (result from Black power and Cynaoacrylate), while
the river is of low quality (result from Black power, SPR and Cynaoacrylate). At 21 days, pipe water is
average quality (result from Black power), but water from the river is low quality (result from SPR).
And at 28 days for pipe water, fingerprints are of low quality (result from Black power and SPR).
This research is useful as a guideline for collecting and developing techniques to collecting latent
fingerprints found on submerged witness objects.

Keywords : Latent fingerprints, Small Particle Reagent, Cyanoacrylate, Rhodamine 6G
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AT 5 sagateilaliawnsiinsdanuaaeds SPR neldszezinanfidieiu (Whannwaiin)

AT 6 sesaneinfleuslsiinsrafiudaeas R6G neldsteznaniidnetu (hAasg)
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Abstract

The objectives of this research were to study the toxicity of the crude extracts from Polyscias
Jruticosa leaves against the larva of Aedes sp. The leaves of this plant were extracted with 95%
ethanol by using a Soxhlet extractor. The crude extracts at concentrations of 0, 4,000, 6,000, 8,000
and 10,000 ppm were tested for larvicidal activity. Phytochemical screening of the crude extracts
revealed the presence of saponin phenolics phobatanins and Cardiac glycosides. The highest
concentration 10,000 ppm was the most toxic with larval mortal of 93.33 + 5.77 and 96.67 + 5.77 at
24 and 48 hours, respectively. The LC,, values of the crude extracts at 24 and 48 hours against larva
of Aedes sp. were 6,141.95 and 4,367.09 ppm respectively. The results showed that the crude extracts
of P. fruticosa can be considered as potent source for control of Aedes sp.

Keywords : larva of Aedes sp., crude extracts, Polyscias fruticosa
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Uszinelne (esanniinsszuiaveslsnegieeiiles Tl wa. 2562 (Fouunsau-nsngnes) fseaugag
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vsthiRudush wanvimuasUseneuiluedn
227 NIRTIVADULDUNTIATLUL
Feesafomvenu 0.02 n3u iRuansazanensndaiindn (10% H SO,)) 10 fladans dnldguum 5 wiil
thinnsesudaeslvimsazaneiduasiigumniivies afnfelanaslsiing Usins 2 Sedans iuansavans
woslatly (NH) wiudu 10% 2-3 vgn vnifinduamiauns wansimunaunsiailuy
2.2.8 nsesdeuAsAuentnalalys
nMsmadeuLsean.du 2 dau nalassaisiuguvesesiveninalaled fe diafiososs uavdiu
daaneand nsmaaeurildsed deansatavetu 0.02 n$u afedesndelaefiadied atwe 5 Nedans
§1uau 3 ads avaneansatadeleues Usinng 3 fiadans nndeuduaiiesend mensvadeudivesiay
(Liebermann test) Tagn1sunsnuniuanedfin (Gracial acetic acid) 3 e waznsagaRRINILUTY 3 Re9
Srusngaiitu viethduden wanvimuaiesess uasnadevdimaieenddensmagounaiaes-
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Ao (Kellerkiliani test) Fasznausiensauadn 1 fadans wazasavaneuednaaslse (10% FeCl,)
1-2 vion waulii A uBuiraenvnassrey q weanIATansNwNdy 1 Jadans asluamuntdsaiuluves
vaonnnansliiAnnsuenty mﬂﬂsmgmmw?ﬁfwmame%nmiawiaswdwmiaﬁmﬁummﬂ?fa%%ﬂ 6N
wudutmanioand

2.3 mafiuiagnanzisuazgningsany

fiuUasiBn13989 Thongwat and Boonchu (2015) wag Waeyusoh (2014) tAugntineansanuvias
ihisuinmsousminendendggaegsond thgnihgaefiiuldingsfesu filfimsinermansdannde
AuzAnermansuazmalulad sminendonedgaseg il eusniamzgnihgsas uasiludedundes
wanafndvdaeinssuniissmeasnasiusonuds WonadindSaguuasudsuimn 2 fu gadlls
Tade udnslunsadosesaun 30x30x30 wuRiuns Wednudeanudusaudute THewnsiusutode
vy 109 Tnegudaiutulildlumaminniudandunsades Wisudmmmn 9 2 Yu Besigumgi
27-30 osrniwaifea ogsiuduold 7 fu neveBunaiuiudes Wnauiusiudunm 2 fu whilviemim
1 Yu mnduididenduommsdmivguiuiomads washmamzdsauldgmeuiinauiismedmiu
NINARDY

14

2.4 nsnadaulszansmwansaiantuiduagnlunisindngninesans
TAUHUNTNARBILUUANALYTAISILIU 5 Yan1snaaes 4 az 5 91 neaaeulneiBquans (dipping
bioassay test) fauUasandsves Ungsunak et al. (2016) Tnaiiutinazenn 99 fadans adludrensnaass
Mndugagningsaeded 3 aoutans vietefl 4 meudu ladnavaaes faway 10 1 Widsuasarn
AUENdY 0 (yaAauAw), 4,000, 6,000, 8,000 Way 10,000 Wfitd udmeaasatnanluduasnu3uns
1 finddns adludhevnaes Yuswugninfimenendsnismaaosd 24 uag 48 Filus fuaumiesifus
mMIngresgMingiuazUTsuisuAads 1ng8 Duncan’s Multiple Range Test 71 24 uay 48 2l way
Aunrasduity (LC, ) vesansaninlagly Probit Analysis anlusunsuneuiumeidiagzy

3. NANNSNAABILAZIANSTAINE

3.1 nsafaaIsaIntuauagm

wansataansaniuduagm Inglddnnanludunsmuisioioniuea 95% 7 1:15 (w/v) afade
wiesatnweniiian wiu 8 Halus asadadilaidnvasduaswiindidendy f5esasnandnadsinty
3321 + 3.19 %30 6.64 n3u (M37971 1)

M599 1 dmilnansananenu wazdesazkandn vaslulduagnuiainmsaiaiagldinies

YaniLan
Yuiinustevasiia (n3w) Usunananiuea 95% (Hadans) dwinansafn (n3u) Sovaznanan
20 300 7.19 35.95
20 300 6.79 33.98
20 300 5.94 29.70
Anadey + fi';mﬁmmummg'nu 6.64 £ 0.63 33,21 + 3,19
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3.2 mansndeungnuaiiiesduvasansatavervanluiduagem
Mnnsnsaeungnuaiiowiuresmsataveulubuasniiatndedviazaieioniuea 95%
wud1 ansiinululuiduagm Ao 91Tl Fiuedn Tavuvudu uay asauenlnalaled (M31sit 2) aa
nsvnaesAdeAdafuIITares Suwancharoen et al. (2017) ldfnwgrisngningssiauesasadanen
wazludladvuy wuimgnuieiiiensdswalsiasadaluiqns fe a1suseneufiuedn wasenluiu denluiu
devhuiisentumiide vliAsdlugadsiuunn Mfdaimhidudedendwlilihddsimnie

Y
v

gnin3adeaniniafifa fe lafiudofifiAagninats agvillidsaunavesinenie Saduammlignihgsane
meld mszdvdmadifusouann wazdEonadesiusuiseves Srithong and Laupraser (2017) wWuin
msafaneruanurasnefiasaey Ao mseiluludaduaivalignitgmens mafnuiluafaduans
Tiiuhmsataeuanluduamimudufiviazgrisognmirgsats feenalugnisiannidieliduans
Tunsmuaugnihgsanglé

A19199 2 WANTSASIAFIUNGNELALILUDIAUYIESENARINUAIBAITINAZAN8LONIUDA 95%

=3
ANTULEUATY
L RGE NanN1sNAEaU
Loan1aaun -
Waluaun -
flUTiu +
Wmosiueun -
Tauwnuily +
Fuedn +
LAUNIIAILUU -
asanantnalalyn +
naBwe ; - = asvlinungnued, + = ATINY

3.3 maageufivvasasafaneuluduandegningsans
mﬂmsﬁamqwémamwsaﬁ’mmiuLﬁ‘uﬂjmiumiﬁﬁmgﬂﬁﬁqqmaﬁaﬁ’mﬁwLamuaa 95% finaal
Wty 0, 4,000, 6,000, 8,000 kas 10,000 AALEL AUAITU WU Lﬂ@%lﬁiuﬁmimwaaqﬂﬁwqqma e
24 F3laa Ty 0.00 + 0.00, 13.33 + 5.77, 50.00 = 10.00, 70.00 + 10.00 Uag 93.33 = 5.77 AU
wazdi 48 dalua LU@%L%uﬁmimaﬂumqﬂﬁwqamaﬁﬂ'wwhﬁ’u 0.00 + 0.00, 36.66 + 5.77, 86.67 + 15.27,
93.33 + 5.77 WAy 96.67+ 5.77 muUSFu Fedenndasiunisvaaeses Suratpittaya School (1999) Wuin
mmfﬁ’mﬁuﬂuaqmiaﬁmiuLﬁmgmaﬁwé’mmu 1:30 (v/v) mmiaﬁﬁmqﬂﬁwaqqqmaLLazqaﬁimvaﬁ
100 Wesidud LLazmmvﬁu%’uﬂuaqmsaﬁ’wmumfﬂfuLé’mqmqwasiamimaﬂuaqgﬂﬁ’]qqaw dleanududy
dinduazdsnaliriadoesiduimanevesgningsmoifintu dednadeiesiudnmsmenasgningiany

'
o w a @ A

fanuuanansiuegsitedAgnisadanszaunnuleiuiesay 95 (13199 3)
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A1319% 3 WasiudnInevadaninesany (Aedes sp.) WEIINNAGBURIBEITARAVEIY
luuagniivaan 24 waz 48 Falua

AT Wasigudn1smie (mean + SD)
(WD) 24 §alug 48 H9Tus
0 (YnAIUAL) 0.00 + 0.00° 0.00 % 0.00°
4,000 13.33 + 5.77° 36.66 + 5.77°
6,000 50.00 + 10.00° 86.67 + 15.27°
8,000 70.00 + 10.00¢ 93.33 + 5.77¢
10,000 93.33 + 5.77° 96.67 + 5.77°

e : > Anadeluanuiianuiiedsnusivieudu ldunndwnissduanuideduiosay 95 wWisuiilsuradelagls

Duncan’s New Multiple Range Test

warann1saneAenuuturesasatinnluiduagniviiiignihgsanedwesidudnismeaze
winftu 50 Waslous (Lethal Concentration 50, LC, ) fiian 24 uag 48 Falas wud1 e LC_ winfiu 6,140.95
N & o w d' = v & 1A 1 ) o £
wag 4,367.09 AMdY auawu (m15197 4) Jauansliiuindelignihdudaduansadauiududunm
48 $ilus Anuduiivizad

a ' & Aa ~Na & o < PP % a
ms1eh 4 Aradnanduiiy (LC_, WiNdw) vasasanalulduannisagniigemiy Maan
24 uaz 48 ¥2lu9

nan (@) Log10[LC, ] + SE LC,, (LCL-LUL) P value X
24 3.78 + 0.01 6,140.95 (5,795.53 - 6,480.84) 0.72 0.65
48 3.84 + 0.04 4,367.09 (2699.09 - 7065.87) 0.32 2.25

wnewe : LC = Amnududuvesansiediivinlidninaaesiignnaasumeluslmiliwesduuiilinaasunman
LCL = 90ulna19ve3Y9AUlesii (Lower confidence limit)
LUL = 90UAULU8919A131005IU (Upper confidence limit)

4. a3

nsafnansanluiduagmseivinazaneievuea 95% lneliiaTessentiianldasadaniiadifes uay
fiSovaznanan Wwaswiiiu 33.21 + 3.19 wazannisnsvdeungnuaiidesuresansatavety wuans
g1lUu fuedn Tauiuwvudy uasenshueninalaled uasnanimmeaeufivesansananeiusogmingsae
fimnududu 0, 4,000, 6,000, 8,000 waz 10,000 LS MUY WU Lﬂai‘ﬁiuﬁﬂﬁmaﬁuaa@jﬂﬁwﬂma
fnan 24 Halus Fauviady 0.00 = 0.00, 13.33 + 5.77, 50.00 + 10.00, 70.00 = 10.00 Waz 93.33 = 5.77
AuASTU wawil 48 Falus LUasﬁ%u@?ﬂﬁmwaqqﬂﬁquamaﬁﬁhwhﬁ”u 0.00 + 0.00, 36.66 + 5.77, 86.67 + 15.27,
93.33 + 577 WAy 96.67 + 577 awawiu wagldansfiwiien LC_ 7l 24 upy 48 1l siognihgsmewindy
6,140.95 uay 4,367.09 WOy Auawy

a a
5. naanssudsznIe
HIT8URUDUNTEAMETILANANTI1E AT.IANYU NA1ALEN LAY TOIAIANTIANSE A5.0aNT Uadanlng

1%

Ansanadl inganbviauugihuasasmmundlunenuiddeligndesuavanysalisy nuidedlasurugamu

Y 99
°

N9 NIUYTEII MnRuseld ainInendesivdgasegssnd Useditaudssuna we. 2563

33



M3e53d Vil 14 atuil 2 nangnen - Funew 2564 ISSN 1906-1889

6. LONE1591999

Department of Disease Control. 2019. Weekly report of dengue fever surveillance report, Health
Area 3, week 28, 14-20 July 2019. http://odpc3.ddc.moph.go.th/login/sys/content/depshow
mem/fol_jul/upload_jul/myfile/DHF-week-28 62.pdf (in Thai). Accessed 25 Aug. 2019.

Hanphakphoom, S, P. Kunhachan, P.Bhakdeenuan, S. Thophon, S. Krajangsang, J. Chompoosri and A.
Tawatsin. 2017. Larvicidal and Repellent Activities of Crude Extracts and Essential Oils
from Eupatorium odorata against Aedes aegypti, Culex quinquefasciatus and
Anopheles dirus B. SDU Res.J.10 (3): 129-157. (in Thai)

Junkum, A. 2012. Application of Thai medicinal plants for controlling mosquito vectors. J Assoc
Med Sci. 45(1): 9-22. (in Thai)

Srithong, W. and P. Laupraser. 2017. Toxicity of papaya (Carica papaya, Linnaeus) extracts against
larvae of Aedes aegypti and Culex quinquefasciatus. Journal of the Office of DPC 7
Khon Kaen. 24(3): 54-59. (in Thai)

Sriyathep, T., J. Kongkeaw, T. Thongkam, W. Sengkokul and S. Amornkit. 2020. Preliminary
phytochemical study and bgiological activity from the leaves, stems, fruit and root
extract of Vitex rotundifolia L.f. Proceeding of the 5" national academic conference on
science and technology network of higher education institutions in southern Thailand.
Rajamangala University of Technology Srivijaya Nakhon Si Thammarat Province. 1-12. (in Thai)

Suratpittaya School. 1999. Mosquito larvicidal activity of Polyscias extract. Science project database.
http://elib.ipst.ac.th/elib/cgi-bin/opacexe.exe?op=dsp&cat=aut&lang=1&db=SCP&pat=%al&
cat=aut&skin=u&lpp=16&catop=8&scid=zzz&sid=&bid=444 (in Thai). Accessed 17 Dec. 2021.

Suwancharoen, S., A. Boonmee, P. Asakhan, P. Pitchphusakul, R. Polart, and T. Kasemsuk. 2017.
Phytochemical and Larvicidal Activity Against Culex sp. of Nerium oleander L. (Pink
cultivar) Flowers and Leaves Extracts. KKU Sci. J. 45(3): 521-530. (in Thai)

Thadtong. U., T. Glamseeda and W. Ritthison. n.d. Insecticide susceptibility status of Aedes
aegypti larvae against temephos in Rayong Province. file:///C:/Users/nao_b/Downloads/
title%2011%20(1).pdf (in Thai). Access 9 Jan. 2020.

Thongwat, D. and N. Boonchu. 2015. Larvicidal activity of Dracaena loureiri fruit crude extracts
against Aedes aegypti mosquito (Research report). Phitsanulok: Naresuan University. (in Thai)

Ungsunak, N., A. Sukpong, S. Promkot, P. Buawan, J. Sinthusiri, and T. Poopa. 2016. Efficacy of Herbal
Extracts against Dengue Mosquito Larvae Aedes aegypti (Culicidae: Diptera). Proceeding
of the 16" academic conferences and national research presentations graduate network
Northern Rajabhat University and national academic conference 3 Phetchabun Rajabhat
University. 659-670. (in Thai).

Waeyusoh, S. 2014. Shelf Life and Effect of Thaim (Azadirachta excelsa Jack) Seed oil Againt
Larva of Aedes aegypti Linnaeus. Master’s thesis. Department of Science in Entomology,

Prince of Songkla University, Songkla. (in Thai)

(Received: 31/0ct/2021, Revised: 18/Dec/2021, Accepted: 25/Dec/2021)
34



o

ISSN 1906-1889 N3a53d U7 14 atfuil 2 nangnau - Funew 2564

sUnuvanUnenssunudy yuvunwlalay JmInvay3
A Study Vernacular Architectural at Phanut Nikhom’s Community

Chonburi Province

= = - * 15" v
WIAA W‘JSW@J‘NQ@ LLas ‘yyjn‘u GREREN
v naluladantnenssy angdmnssumansuasanUnenssueans uningisemaluladsivienans Tusen
WeNURGIUANY

Faculty of Engineering and Architecture, Rajamangala University of Technology Tawan-ok, Uthenthawai Campus

*E-mail: Aj.Pornchit@gmail.com 195, 0-2252-7029 sio 28

(-7} 1
UNANYD

a o o v A Y o a o ) a g = PR} v
nsdelumidedes nsasiguuuvandnenssy yuvundatay Jainvays Wunsfinwiiialila

9] a o g A o '3 ) A e 3
Joyanerfuguuuuniantdnenssuiiuiu lneilingUszasivedasinside lieAnwsuiuuiarasduszneay
Y915 NunUluREnUnenssy mmé’uﬁuﬁ‘nijgﬂLLuuamﬂm&miimaammiﬁﬂmﬁa 21A155UANNY
Aumnuduegvesguvuuazintinuas ausssulsemdluodiu Inefiveunvedlasiniside sausmdse IR
Al Funns Wawnsnissaduguvesyusuntadey Anwguiuukazesiuszneuesaandnenssu
nfiaauen nenissunindeys MeazBuananndnenssuveternsideondunsdny drsauariiams
andnenssuvesnansnidamen sugliuueIns Jag anmeins Muudu wunldaesnislueins davia
Usedi Jadsunmuasunuivesernsiiinamguyuyunialay svuanmwazauddyneUseifnans
vosyuwy WedaviununiusanaaUnenssuiausssuninne Stunewisnisanduniside tun n13d1599
aaaun nsdunanisel wazn1sduniwal iudeyalnenisd15i9anInnIINIENIMYeIe1ATINe Y
INANAIBLaEIELT ddeyamndaniiany InglAsisdinuaenIanIenI SIuNwenanuaivese1n1sill
AuAren1sAnwan dnenssuiudy wudr “wlatian” udyidiuazEendt “desaun” Ins1winineine
wilaleutieedudounneou duuwuiiunan@erfisg 4 wegsiudu Ssaulng aua Jsenenunegiaus
o o A Lo a a = v ! A o a 1 v a a L o
adesyniaf 3 wenanllfaivndu Fadhanegluasruleinisindeusuaniudeu suwAsg 9 wanila
& a Aacaa ) a o ¢ A ° v oA o ~ A g a
WRadugu karilndakar Tausssumiduendnual A Mwiyynantiusieissiuinaudateidudssind
Ao “Uszindlauygnanstnu” Sendt Yseindlnesdivesyrndatiay asnseviiuussanamdainsiug

ruludIvemnd

sUkuuAzasAUsEnauvate A TLiUludvEn dnenssuInMIdTIRsULUUNSRRR U ULaT AN YL
meanUnenssuvesyuvundaiing wuirllonasifidnyazanidnenssundauen 31 15 9n lageians
drdlvgjeglununuuionn auuasEase kazauwnzuii SgaziBeanandnenssy Uszianeans
Tuguwy o1AsFeuwndlituie Hdwmeanimianlubewesiane1ns lduuies way vdsndingd 01a13

o

= o g < i a o  a o = Y B | 9 = 3
LS@ULLQ'}]"LN?{ENGUU Lﬂuﬂqﬂaqﬂ']iWﬂ\?aﬂ‘Hm’dﬂﬂL@N mﬂﬁﬂimﬂﬁ&mnﬁ@mdmdﬁlu Waﬂﬂqyﬂﬂﬁﬂgﬁ nyaunen

=

WAEYI99Y IAMTFRULIAYY JULuvanUnenssuaTeu Ndasguiuuiideas waziieldszungenia
Tneadug1ialoaiuLaLnn mmﬁuﬂ’uéiwdwguLLUUamﬂmﬂiimmmmiﬁﬂmﬁa 21AN53DUAIVY
fuanulusgvasgurunasiiTinuaz Sausssuluiedu diudessdvszneunsanitnenssy lusoswes
Jpanad vasszuneend Wudnvurvesantnenssundau
a o < v o A o ) v BN A v g '

nan1ITeaunsailuteyanangiuiieunlesshuusanmaiausssulviasedseld weldiduunds
a 1) o PRy | v ' VY v = acaa a < v & ° ) |
Seudusanmeinusssundaua it nyusundsladilaiantinlueds Wudeyaiugiudmiunisdesen

35



M3e53d Vil 14 atuil 2 nangnen - Funew 2564 ISSN 1906-1889

Tuns@ingneiudseifaans aodaenssuy lusaed wasdeyaildsurzluusslonidmsunenui
Weataslunisnaunudiiuniseusn¥ugnsuniatiauegamunzausoly
Adnfgy : annUnenssuiuiy yuvuniladay Jawminvays

Abstract

“Architectural Formation of Phanat Nikhom Community in Chon Buri Province” is the study
of collecting local architecture information. The purpose of this study is to study form and
composition of local building and to acknowledge how relate between form of residential and
commercial building and community’s lifestyle and local traditional.

The research’s project scope is to collect history, evolution and development of Phanat
Nikhom Community, and to study form and configuration of the valuable architecture by collecting
architectural data and information of case study, explore and survey valuable buildings in building
form, material, condition of the building, number of floor and usable area. To Provide biography,
picture account and maps of valuable buildings in the Phanat Nikhom Community. To identify their
historical values and importance, then map the valuable cultural architecture heritage of the
community and create co-working network by study review the stratification and the community.

The research was conducted by the following 3 methods: field survey, observation and
interview. The information was collected by exploring the physical condition of the residential
building from picture and maps, then analyze the information in physical and identity of the local
valuable architectures. The finding indicated that “Phanat Nikhom” or “Muang Gao” (means Old-town)
that was called by the people in the community, the reason of being called like that is the area of
Phanat Nikhom used to be a town before. The town where people of many nationalities coexist, Thai,
Laos, who immigrate since King Rama Il reign, there is also Chinese who move in when there were
commerce activities in that area. This diversity of races settled down and create unique traditional
and lifestyles which has been passed down continuously until it has become a tradition called “Ngan
Bun Klang Ban Traditional” or Phanat Nikhom’s “Gong Khao Traditional” that operate after Songkran
Festival in every year.

The form and composition of local building in architectural from the survey of settlement
patterns and architectural identity of the Phanat Nikhom community found that, there are 15 valuable
architectural buildings. Most of them are located at the side of Muang Gao Road, Sratarang Street
and Ko Kaeo Road. Architectural detail of the building, first, the single floor wooden row houses still
maintain their original material; folding door and galvanized iron roof. Second, the double floor
wooden row houses maintain some part and change some material; hip galvanized iron roof and
gable galvanized iron roof. Third, single row house which have tropical style with clerestory, ventilate
and sticking out-eaves for protecting sunlight. That show the relationship between the architectural
form of residential-commercial buildings and the well-being of the local way of life and culture of
the community, but the architecture component including clerestory and ventilate are tropical

architecture.
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The result of this study can be the information to prevent and maintain the cultural heritage.
To be a place where the younger generation can learn and understand the past living life. To be an
information which is a basic information in further studies about history, architecture and archeology.
This will be useful for any organization which related to the conservation plan appropriately in Phant
Nikhom Community.

Keywords : Vernacular Architectural, Phanut Nikhom’s Community, Chonburi Province
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Auricularia auricula and Pleurotus ostreatus Culture by Acacia
auriculiformis Sawdust of Java dove’s Birdcage Waste
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Abstract

Acacia auriculiformis was an important material for Java dove’s craft hook of cage
manufacturer. Sawdust was wasted by this process. This research observed the possibility for using
these sawdust to cultivate two valuable mushrooms: Auricularia auricular, Pleurotus ostreatus by
evaluating ratio of Acacia auriculiformis and Hevea brasiliensis sawdust (100:0, 80:20, 50:50, 20:80
ke 0:100, respectively). The mixtures of sawdust were fermented for 30 days. The organic chemicals
of fermented sawdust tested before it were packed in 1-kg plastic bag. The result shows that pH is
7.9-8.5. Ash, moisture and protein were varied by environment. Mycelium was incubated in dark room
at room temperature for 30 days. Next, mushroom harvesting was observed for 30 days and 60 days
after mycelium incubation. The growth of two mushrooms were recorded. The ratio mix sawdust

was significant difference on fresh weight, size of mushroom of Auricularia auricula. The healthy
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mushrooms grew on the ratio of Acacia auriculiformis sawdust more than 50% (the fresh weight is
268 grams/group and size is 15.7 cm.). Whereas the ratio mix sawdust was significant difference on
number of mushroom/bag and size of Pleurotus ostreatus, Its healthy growth on the ratio of Acacia
auriculiformis sawdust less than 50% (the fresh weight mushroom is 12.7 per bag and size is 10.4 cm.).
Therefore, Acacia auriculiformis sawdust of Java dove’s cage processed waste can be used as
material for mushroom spawn cultivation but the appropriate ratio depends on Auricularia
auricular and Leucaena leucocephala. The appropriate ratio of Hevea brasiliensis sawdust and
Acacia auriculiformis sawdust of Auricularia auricular and Pleurotus ostreatus were 20:80 and 80:20,
respectively.

Keywords : Auricularia auricular, Pleurotus ostreatus, mushroom culture, Acacia auriculiformis,

Hevea brasiliensis, sawdust
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Abstract
The objectives of this research are: 1) to compare the efficiency in different concentration
of lactic acid and 10% formalin as a preservative in forensic autopsy and 2) to compare the
efficiency between liver and kidney in forensic autopsy. This research was implemented in the form
of posttest-only control group design and the simple random sampling by the lottery method was

used to select 30 cases. In the data collection, the tissue autopsy of livers and kidneys was collected
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and prepared by using tissue processing method and Hematoxylin and Eosin Staining technique.
Then the data were analyzed in descriptive statistics, i.e. frequency, percentage, means, standard
deviation; and in inferential statistics, i.e. t-test independent, one-way ANOVA and the Scheffe’s
Post Hoc Comparison. The results of this research are as follows 1) Different types of solutions
had a different efficiency of tissue autopsy at the significance level of 0.01. Lactic acid with 0.2%
concentration and 10% formalin had the most efficiency of the tissue autopsy at the mean of 4.00,
followed by lactic acid with 0.4% concentration at 3.97, lactic acid with 0.3% concentration at 3.92
and lactic acid with 0.1% concentration at 3.67, respectively. In the comparison of economic
efficiency, lactic acid with 0.2% concentration was cheaper than 10% formalin and lactic acid is
nontoxic to the respiratory system and carcinogen to human. 2) Regarding the efficiency between
liver and kidney in forensic autopsy, lactic acid with different concentrations and 10% formalin were
found different at the significance level of 0.01. Accordingly, the kidney in forensic autopsy was
efficiency maintained at the mean of 3.95, whereas the liver in forensic autopsy was efficiency
maintained at the mean of 3.87.

Keywords : Lactic Acid, Formalin, Liver, Kidney
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Us¥n3 100,000 AL (Strategy and Planning Division, 2017) Inetladendasiivihliinlsaussed 3 Jadendn
fio 1) Aunedeumeusniume 2) ngfinssu 3) Wugnssu mMsleTesimanvgnsmeiingrndeiuty
fafesendeingnetu Seimguenuudadu 2 Ysziande Fnguetumisnion iuldanddsifidin wu o1y
wsiAudu & Wudu Sagnemmnainiven iuldinanddl@iavieduduresdsditinuneu wu asuiden
iun Lol anetiadle Wusiu 9angueuits 2 Vssavilumsnsduaiueieng Sedingnenumsdsine,
Hutmgneuiissssmifieritansnsouannnudiniuslnenswaesiamgnsoitu sswisgnsshanuie

o v

fudideveldl (Panic, 2021) BiMsiusIusInuazdnasingreIunanIuiiamnegNgnRoImUMENIYINTg

Y
<,

Dudsddyianluduivauazasuan uarluduma ddulunudined meiuingueuiuideldd
msdmfunaninimguenusudedllidmiunsiinnesimanvansme Téun aues la éu la siha mas
shevlesundududiu 109% efunduifomsmsiiivannvans A3induriludei wesitarled faawlufie
nAuau wagdlmnufiwdeszuumadumels mnldsulugvedlessimeasyinliifinmsszmeifosmn uauayn
vaonauu o Bume mnldsuandudalaensmasilaimiuinatuinnisssaeiies (Chaniphun, 2003)
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eluvrsUszmaldinsszyludongmneifeitestuendieuniouaranulasady wu Ussimaniunuas
wanan e lueInagegaliiiy 2 ppm ehuiuﬁuﬁagjmﬁﬂﬁwuﬂﬁaeﬂuﬂm 0.05 i3 0.4 ppm yAAA
Fsianosarlenlunsinusie uaduegeon 8 Falucardedlaiiiu 0.75 ppm msduifaluszozduazdos
A 2 ppm wazmedthouundesdanadon (EPA) Tarmunlivesdadlemduansuafivmeeniaiidu
Sunme muunglinsgavnydRoniauians (Kim, Jahan and Lee, 2011) msasAnsifousidaumnva
(1ARC) édnliimesiarledduamsnonzidduyud naui 1 vnldfulussosendmaliinugide Wy usid
naalngaayn (Cogliano et al., 2005)

MneuAdeiiinislinsauanfnamududy 0.5-1% lunsinvanmiudelutedessuudsam
drunansuazszuuUszamadiulalgveuul nudinsananinaiuisasnwianinliiwadiniunauuas
Uaonludaussasarmauysal uagvilvinisdondanunsofndléfiuniu wiwaduamdidndes dnvasves
dlelireeiinnudeliles (Davenport, 2009) mmm’iﬁaﬁﬁﬂwﬁ%miﬁmmEgmiLﬁulﬁﬂiaﬂﬁaumimﬂi%ﬂm
waRRNULTY 0%, 1.0%, 1.5% Way 2.0% UssiiunaannIaniuauyss anwaen1an1enn el wagdnyas
maszamdndaduszeznat 10 Yu wuinsauaniniinaaeuseitug anududuiiseniuléfe 1.5% uaz
FBaaru mudutuiivensuldfio 2% thassistunfnwiusudisutusesnsildngfudeniia benzoate/
sorbate 0.08% Yntinlastminnudt nsauanfnanansnansiuaugdunisEusuldfniuadlnafidudand
(Orose, 2017) LLazmmmﬁaﬁﬁﬂmmaamﬁ'wmuaﬁum%&ﬂuLﬁ@ldLLasmamﬁmsﬂmamﬂ%ﬂsméw% WU
nsauaRRnannInansIuutoAunidlaAan Ssannsolfunuthenedandelfuaslinelmansunme
(Suchirat, 2010) wenanisdinAtefiAnwuumamsulaiymanandenlngliadunisandanm Tngld
NIALAARN NSALAALAN UaznIARETnnaNNTEUIUNSVEN nuilunszuiunsasnanliiinisgaydvesnou
wazlsifinnsudesfinsmiuaulaeenludluszminamsuvamadinm devhunduaseifldlunisuanaud
Tnafaus wu weduanm Fsannsanauiulndieamesluguuuusing 4 16 vildnadnvarveswanadinaninsa
govaanemusTsLRkartieandymasnndeuls (shizaki, 1997) uaziilesdensauanfinanunsandalsan
nsgvuMsdaeneimaaiviensumvedaduvesqaundd [Huveavan Wil avangluthuazdhazany
167 wazanunsannwanlsmniaududugs uasidululumesveamsdnaszsinaninindues dadunanadin
fiflgouanifgosaaslimsssnd Tnsuualiuadesnisnsauanfingsduluwsiosl anaziueavyged
367.3 waumsndu Tl w.d. 2560 (Kanokwan, 2013) éfaﬁ?umﬁﬁ"faﬂ%&ﬁﬁﬁfmqﬂizmﬁlﬁaﬁﬂmﬂﬁzém%mw
voansauanAniistrmdudusinetuuas e findududu 100% dwiuiunlinsiivanmduidonngidedin
medlineTs Fsnsauanfnditanududusady 16un 0.1%, 0.2%, 0.3% uay 0.4% wiedunumislunisld
fnwanmtudeuazaniladedesiifiatogunimuasdanadon

2. A5N15NNa99

\n3sile gUnsal wazansiadl
1. 3edil gunsal waransindldmsuniswseuasiad aun nsauanin, Wesunady, quile, dlaayn
2. nesilo gunsnl wavanaidwsunawieutuile 18ud Tufiakdn (Sursical blade), Taemanafin
wuuilda dwsuldsedstule, fadalulasioy, Weedwmdudaduduie, Tsussin, aduldiuile,
n&osqansa, wdosovaladtuioslud® Ju INTELSINT-AUSI, ndousdsuduiofethonaisnluif
U Tissue-Tek VIP6, \SpaintuLe U AEM 480, \dpadaudontuiie 3U MEDITE TES VALIDA, dlasun
YUIA 25.4x76.2 mm, nszandalan (cover glasses) UM 24x50 mm, & Hematoxylin, & Eosin, 95% alcohol,

Ethanol, 1181 Xylene, 1181 Bluing, 11en Ottix plus, Invandauasigy, U1 permount media
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ANSLASENEATSLAN
ASALAARNKLTU 0.1% LW3aulAannsALARRN

frnududu 85%) 1.2 ml mauiut 998.8 ml

( )
ASALAARNIINTU 0.2% ww3aulAannsaLanfn (MANUILTU 85%) 2.4 ml HauiuLl 997.6 ml
# )

ASALAARNKUTU 0.3% LW38UlAaInNSALAARA (NANUTINTY 85%) 3.5 Ml Hauf ULl 996.5 ml

'
=

ASALAARNINTY 0.4% w3aulaannsaLanin (MANMUTLTY 85%) 4.7 ml HauiuLl 995.3 ml
PasunAuUTNTY 10% wisulaainnasiaslan 100 ml wauiuin 900 ml

QGHIPRERN

Y a aa = I3 v A [

B0 Tinaminsdndenfe danwaensidedianuuunivazluinisdnden Auanneduigsiu

Y
W ' °

wazle langusiegnniinuauiinunundiuiu 80 18 MntuduegrsielagiBnsivaain (Lottery) Tild

q q

NANAIBENTIUIY 30 918

nawsuduiouaznmafiuriusudays

1. mawdsuiuie thnguiedistuidefiivinetosiuuarln sndnddlfivuai 4 fu Taed
1A 10x10x3 Tadiuns Tausazsednduegisas 5 9a ldadluthenfiwdedlilumenarafnuuudiinde i
nsALaARNIuTY 0.1% nsawanfniiudu 0.2% nsauarRnitudy 0.3% nsauanfnidudy 0.4% uaswesunau
dudu 10% wifiald 6-8 dalus leasunan thedsduideldadunduldtuie Wewdeudrgnizsuiuns
wisuduilesethead (Tissue Processing)

2. mswRsnTuiesehenadl (Tissue Processing) Tnglfindouniouduilofethenaiisnum
$u Tissue-Tek VIP6 fidumeudsil 1) mswdeduiile (Fixation) tunouilaildgninulilunisided 2) nisinh
ponaniileidie (Dehydration) Tnglditien ethanol 9neududusinlugs 3) maviliiewdela (Clearing)
Tnsmsihansiedilmidhuumud uasfusnaniasihiiaeduansiddeaduaniode Tnsaglihe
Ottix plus 4) M3unsnTuveswIs1iu (Infiltration) Aemsthdiamadanseiiinguaduasnioide ilelvifa
nsasgy Smnuudsuavainanevindu

3. nswaeudoniuiiie (Embedding)

4. mssauSentuile (Sectioning) Wumsiatwilelhluusiuuie vum 3-5 luasou

5. msfeudaladtuie (Staining) Tnenisdeuddemaiin Hematoxylin and Eosin Staining 14
\r30adouASnTuIR Ju INTELSINT-AUST Situnoudsdl 1) n1sumnafluoen (Deparaffinization) Tnstalad
ouludau hot air oven flgumndl 60 esmuwadea 30 WIT waswIIRuBandBLhEY Xylene Bnaty
2) msthidngwad (Rehydration) tievhlidleiboduinasmioulfieadanafiadléftu Tngldnen
ethanol alcohol 9nAnudsdugdlus 3) nmsviliiuedeaind (Nuclear stain) sed Hematoxylin 34
fnwdeaazindiiiu 4) msdouddn (Counter stain) Wlavhliwaddsgnénsdeonluidiunnseandilily
neUBLA Fed Eosin dslelnnanaduaziinduns 5) nstieenanwad (Dehydration) Ingldtie ethanol
alcohol aneudiudiuslugs 6) nisvihlviideldela (Clearing) Taelfiinen xylene

6. wasvalastuiloserien permount media

7. masnumafiosndugunnaladiuie Winusinsussiiuaunmaladvesnainmensine,
AuzuInemanslsmenuaTndud Tnsdsydvsnmvesmsinwanmiude mnefls wanisnwvianm
Judedevsnfunndnvarnielindesganssed Ao 1) n1sAnduniues Hematoxylin 2) n1sfnduns
99 Eosin uay 3) ATwauysaiveawad taouwnnddideaniny wsoondu 5 sy @il 1) sedu 1 manefls
Unsatisfactory (A33U3UU39) 2) seiu 2 vianefis Poor (weld) 3) sedu 3 vaneds Moderate (Uunang)

4) s¥aU 4 nene Good (5) 5) S¥AU 5 unedd Excellent (Aunn)
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nsAATIEideya
1. Mt mueadls nMstvuadkUsine Weldlunsiessinanisvaaes figedd
1) winveseiuiziithumaass doyaseiuuniydgflneimuald 1 = fu, 2 = ln
2) Ussamveneniidlunsnsieiinset ToyaseauwutyaAlagmvuald 1 = nIauandn
WUTY 0.1%, 2 = NSALAARNKINTY 0.2%, 3 = NIALAARNINTY 0.3%, 4 = NSALAARNWNTIY 0.4%, 5 =
Wosuaududy 10%
2. azuuuady Wansnsmumduenuniuesdunsniady uiseendu 5 sedu IWud wnfian
(4.21 - 5.00) 110 (3.41 - 4.20) Y1unans (2.61 - 3.40) e (1.81 - 2.60) Ueuilgn (1.00 - 1.80)

¥
aad v

3. AnginAadafiugiu feaddussens Teud erfesas arwd Anade wozdudetuusasgm

4. AeswidiouilovlsransnmnissnwanmiudessninsUssianvesien Taensiase
AILUSUTILMUUMAAEY (One-way ANOVA) wagdlasizsimnuuansiswesaiadeiduseg fmeisnisves
Scheffe

5. Anneiilsuiisulssdnsnmnissneanmauilelusioazduuazla 1ne t-test Independent

=
3. NANTSANWN
3.1 NATITAWIAFDANUFIU A28ERRUITTENY (AN5088 AN ANREAY tazdiulleauy

&9

EUEEDRIY))

M13197 1 ANedy drulguuuninigiu kazA1sEaulsEansnwnsineanmauLilevas
N1sAndLaTANANYIAIYRLYAR JuuNANYnvee Yz

nsAndLazANNANYTlva YAl JlaueeeIIg Mean S.D. ANTZAU
nsndtdures Hematoxylin §iu 4a.21 0.60 maﬁqw
In 4.40 0.50 wnilan
NIANALADY Eosin §iu 3.80 0.40 1N
n 3.85 0.48 10
ANUANYIAIVOUTAS oy 3.60 0.49 1N
n 3.60 0.49 20
UszAngaw fiu 3.87 0.22 1N
n 3.95 0.16 20

PN 1 U Yszansammsihwanmauilelunsindintues Hematoxylin flo¥ezla @
AnduganitfleTeziuwintu 4.40 dufsauuinmsgruintu 0.50 eglumszduanniign msfndunses
Fosin fla ¥zl fiaadsgeninfieuizduintu 3.85 daudoauunasguintu 0.48 aglursziunn uas
AwasyseiveswadieToarlauardu fenafemindu Javiidu 3.60 drudesuuasgruvindy 0.49 eglu
AseduIn BeusEAvBamnisinuanmiuiiolue oz feuadewiniiu 3.87 waretuigle Sanadowid
3.95 uaARIFaNIN 1

60



o

ISSN 1906-1889 N3a53d U7 14 atfuil 2 nangnau - Funew 2564

Uszansnmnissnwanindulilovesnsing Lgaxmmawiiﬂmamaﬁ

FUNANTTAVDID T

&

ANTAINAIINWIFNTNYULUD

N o (O O & O
N N s

5
4
3
2
1
0
fiu In

W NsfndunduvesHematoxylin [l NsAnALAYBIEosIn [ ANNANYIAIvDUTAT

9

@

Us

FUAUDIDIYIY

AN 1 N51EAIUTEANSNIWNITSNWIFN NI UL BVBINSANE
WAZANENYIAIVDIAE IUNANYTAVRTIL

A13799 2 ANRdY @rlsuuuNInggIu LazA1sEauUsEaNSAWNNSInEAN NI LB YRS
N1IANELATAINANYTAIVIUYAT IIUNANUUTEANVDUEN

NANELATANANY TIVDUYAT Mean S.D. AR
MsfAndEures Hematoxylin ASALAARANTY 0.1% 4.00 0.00 10
NIALAARNLTNTY 0.2% 4.00 0.00 110

NIAWAARNIINTY 0.3% 4.77 0.65 wnilan

NIAWAARNIINTY 0.4% 4.77 0.65 wnilan
Posundududu 10% 4.00 0.00 17N

N3ANALAIBT Eosin AIALAARNLINTY 0.1% 3.00 0.00 Junang
AIALAARNLTNTY 0.2% 4.00 0.00 110
AIALAARNLINTU 0.3% 4.00 0.00 110
AIALAARNLINTY 0.4% 4.13 0.34 110
PoSundududu 10% 4.00 0.00 1N
ANUANYIAVOUTAS nsALARRNNTY 0.1% 4.00 0.00 10
AIALAARNLINTU 0.2% 4.00 0.00 110

AIALAARNLINTU 0.3% 3.00 0.00 Jrunans

AIALAARNLINTU 0.4% 3.00 0.00 Jrunans
Wosudududu 10% 4.00 0.00 110
Usgandam AIALAARNLINTU 0.1% 3.67 0.00 110
AIALAARNIINTU 0.2% 4.00 0.00 110
AIALAARNIINTY 0.3% 3.92 0.29 110
AIALAARNIINTU 0.4% 3.97 0.29 110
Posuaududu 10% 4.00 0.00 1A
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AR 2 wudn UssavsnmnnsinuanmduiieUssdiuannisindin@ures Hematoxylin Tu
thensauanRnididiu 0.39% uazihensauanindudiu 0.49% faadegeiian whniu 4.77 dudsauunnsgu
Wiy 0.65 aglusedunnilan mafndunswes Eosin Tuthennsnuarindudu 0.4% Tenadegaiian wihi
4.13 drudeauusnnsgiuiifu 0.34 aglussdusnn duanuauysaivonsad luiensauanfnidudu 0.19%
thensauaniniditu 0.29% uaztheefindududu 10% auadegeiian Wiy 4.00 daudssuunnsgu
Wity 0.00 eglusedunn GeussanBamnisinvanmdudeluthensauaninidudu 0.29% waziien
wenduintu 10% favadeniiy 4.00 drensauandndudu 0.49% feadewindu 3.97 thensauaniin

WUTY 0.3% TAMRALWINAU 3.92 LavinensaLanRniuudy 0.3% JARALWINAU 3.67 AUAINU LERAIA

o
AN 2
Usgdnsnmnsinwaninduiloreinsinduazanuanysaivedsad SuunauUseanves
0 L © o O & ©
- 5 b(Q "‘)Q &Q 59 /\’\ Q Q Q Q &'Q
}ﬂg
=
e
= 4
£
s
g 3
—
BV
v
c 2
=
(.
]
GS 1
[\
39
e
~ 0
e
N $°
3> %@9 %@9 1@9 W
3 I i o 3
N3
Q> Q> P 2R O
& & & & oSS ¥
& & & & [ Usznnueaie
<~$" - @“’ & N
< g < <
W NMsAndUIEUTaIHematoxylin B MsAnduAIeIEosin ALEIYTNURALTAA

AN 2 ni'mlu,amaUiz?m%mwnﬁ%’nmamw%utﬁa%mmsﬁmﬁLLazﬂfswaugiaiﬂJaaLezlaé
AUNANUTLANVDIUIEN

3.2 AATRUSEUTBUUSEANS AT NEIaN TN TULE 219U sEIANYRUe TaBNIS
AAT1THAMNULUTUIIUUUUNIGLAED (One-way ANOVA) LagIASIZHAULANAIUDY
1 a < 4 ad
Anadelusied n1835n15v84 Scheffe
aunAgutedl 1 niauandniideanduduinsiunasoundududu 10% TuszdvBamnisin
annduLeunnansiueg elitudAgynisena
H0:M1=M2=M3=M4=M5
HooW # WL # WL # L # U

15197 3 N1SUSHUNEUUSLRANSAIWNITSNEIENTNTULLD DIUNANUTSEANVBIUYN

wrasANUIUTIU SS Df MS F p
FENINGY 4.726 4 1.181 52.165 .000*
melungu 6.681 295 023
ERty 11.407 299

*p < 0.01
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91597 3 wud A p Aduaadldiviniu 000 Sdtiesndt 0.01 Fafas H weusu H agulean
nsauanRniiauutusefuLasesindududy 10% Susvaniamnisinvianmiudeunnsieiy
agnafifeddymneadfisesu 0.01 %ﬁﬂmﬁmiwﬁm%smLﬁEmmmLmﬂsmﬁuaaml,a?%aﬁ‘]uﬁwj AIIDNT
984 Scheffe uanafsms1a7 4

A15197 4 mim%amﬁ&md'lLaﬁam‘flui'lEJ@jmaeﬂiz?m%n'nwms%'ﬂmamw%mﬁa ABUNAY

Ussunnaastingn
sty Mean Sssll,l,aﬂﬁﬂ Sscv:’uaﬂﬁn Cicvlu,aﬂﬁn ?iﬁ:’LLaﬂaﬂ Z\Iajmﬁu
WUTY 0.1% | WUl 0.2% | WudW 0.3% | WUIU 0.4% | WNIU 10%

AsALAARAIUNTY 0.1% 3.67 - -3.3333% -.25556* -.30000* -3.3333%
nsnuaRARnLiLTY 0.29% 4.00 - 07778 03333 .00000
nsnuaARnLiLTY 0.3% 3.92 - -04444 -07778
nsALAARNULAY 0.4% 3.97 - -.03333
Wosunaududu 10% 4.00 -

*p <0.01

NASNT 4 Lﬁamaaummﬁsswﬁ WU 'iwcjjﬁﬁmmmeshaﬁuaéwaﬁﬁaﬁﬁmmqaaaﬁixﬁv
001 4 ¢ l¥un 1) Trensauanfinidutu 0.1% futensauanindudu 0.2% 2) tensuaainiduty
0.1% futhensauanindadu 0.3% 3) thensauanindudu 0.1% futhenseuaaindudy 0.4% uas
4) dhennsawaninidudiu 0.1% futhen Wedunaududu 100% entilduansneiu

3.3 AAsizilSeuiisuyssansaannissnenaninduiidelusdenzaunazla lag t-test

Independent
auufgIuten 2 nsauamRnlinuutudsiulasNaTINAUTNITY 10% TUseAnEAIMNIITNY

o w

annduiilaluaunedukar lawnndnaniueg1alidudAgnieans

o

A
H1 : “’”Lm > Mﬁu
A519d 5 AnsiSeufisuszansnmmsinenanmaiuie sendnsateadunale
YUY N Mean S.D. t p
AU 150 3.87 0.60 -3.618 .000*
1n 150 3.95 0.50
*5< 0.01

PNANTNA 5 WU A1 p AAula

000 diAwdesndn 0.01 Faufias H vewsu H agulddn

AsALAARNATANUTNT U WA NS UNAUINTY 10% JUseansainnissnenaninduiieluadeizdu

waybaunnaneaiuag1eiivey

o w

a1ntun

o

1Y

U 0.01
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M1319% 6 asunan1sIEULiBuUsEANEAINNITSNEEN WU SErdneneInse

asilSeuiieu Asauanfndudy 0.2% Wasurdududy 10%

571 0.50 U/1 ASY 25 U/1 A9

1 < 4 1a a
ansneusisslunyye gl i
furaszuumaiumela 1aid] q
UsganSnnnissnwanmduile 4.00 4.00
- MIARdUNRUIDY Hematoxylin
- MIANHLAIYDY Eosin Taduansinatiu Tduansinatiu
- ANNANYIIVOUTAS

N397 6 WU kanssUsUsEAvBa SN wandudesswrinensnuaeRnidudy
0.2% uwazthemlesundudutu 10% TeuszAvsnmnsinvan oty fauedowity 4.00 &
lifimnuuansnafdunsfinduazarmanysaiveswad wifiuanssiufensauaafndutu 0.2% fisaignndi
Femranmislivendaviniu 0.50 v lifiasdessdduuyed uarlifieudufiviossuumadiumela

4. djUunauasanusnena

1. Ussavwestnensieiy ﬁﬂisaw%mwms%’ﬂmamwﬁmﬁaLLmﬂﬁmﬁuamnﬁﬁaﬁﬁmﬁssﬁu 0.01
Tngtheniifivszansamnisshwanmduidewhdutuhewefindududu 10% fe dhensauanfindudu
0.2% Feflinadowindu 4.00 waznuiUsEAnsannshwanduievesnsinaluthernsawaniniiil
mmL-ﬂm%’ugﬁuazﬁﬂ'mizﬁwﬁmwms%’ﬂmamw?}lmﬁaLﬁ'umﬂsﬁu Tnefinnsfindtnduues Hematoxylin Tu
dhennsananinidudu 0.3% wazthennsauanindutu 0.4% Senadewiiu 4.7 wasiinsAndunswes Eosin
Tuthennsauaninidadu 0.4% fiaeaswiiu 4.13 Ssdenndosiunanisdnuives Davenport (2009) léfnun
UseAndawseninansafuansazateesinduiidunardunisinwanimwaduesssuuussaimaiunay
UAIEUUUTEAMAIUUAEV LD WUINIALAARNAMUTNTY 0.5-1% anunsasneran wliiwadiiannunau
uazUaonludfudinsmuanysal wasvlinsdeudanusafndldfunty wiwaduamdidndos wawde
Wisuileulssaninmmeinuasygmans wuinignsauanindutu 0.29% fsaignndneivesindu
W 109% Feisailunisldsendainiu 0.50 v warliduRvsioszuumadumels saddaifiansrensids
Tunywd

2. dszAvSammsihmanmiuiovesnsauaniniidanududusiisiusasesundududy 10%
Tuetzduuazle uandnstuegralifoddnyiisedu 0.01 Tnefieforrlniussansammssnumaninduile
AnaBawiiu 3.95 wazeteRuiAwadeniiu 3.87 Fidenadesfiunanisfinuues Kieran (2008) lfnw
sruvdwiumstssdudeiinavesmsdnmanintuierhundesganssemiwuuliuasnine g louazauos
vowy esanlassasweamadusazeioazdanuunndnatuinnisfesiilaie ez iadonldlumsinu
Tngidondnwilusfonglauazanes esanillassairsiivannvansysenevegfofiunazanunsaiiudnuay
nMsdhwanmmasiliiledaniretesdu fuiufieclunasimsliazuuuniteliiinumngauuaylulu
MAREINY

URIGPLILIE
mntlymiinarandredu fideveiausnurlnowsnidu 2 Fu il
1. shumsunnd Tnethassgndldiiudnndonmadendmivansilivaunuefindu iloansunse
wazdatoidesiionaifinannslinefinduas wieghlsfimussnafesnistoyaiigniesuazannifivmerisdu
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nalnnseengys Aruaensty uazdsyanduannandin ieduaduusuldifumaden

2. Frumendinen desnnsnuaniniinavinldnsfendfninniu msduasuliinninsauaniin
wUUlme uiedlsfimudiasiomnistoya nad uasnaideiiorafistudentsiundszgndlisauiy
thessansu

Forauauuzlunsiseasely

Futssiudumsinm asfimatiusmunulunyided sdusuusiulumsdine du aune
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Abstract

The production of pressed charcoal from the orchard waste: durian and mangosteen, was
obtained from the utilization of agricultural waste. In the orchard, the waste consists of large
branches, small branches; bad quality fruit leaves resulting from fruit pruning in each production
season which is found in orchards. This research studied the production of briquette charcoal from
waste from fruit orchard with the ratio of raw materials 1:1:1:1 including large branches, small
branches, leaves, and fruit. They were mixed with binders at the ratio of 8:2 and 7:3 by weight. There
were 2 types of binders including cassava flour and molasses in producing briquette charcoal. The
properties of briquette were analyzed according to ASTM to be in accordance with Thai community
Product Standard. The results show that the charcoal from the orchard, durian and mangosteen had
calorific value which was higher than Thai Community Product Standard which stated that charcoal
briquette shall bot have less calorific value lower than 5,000 calories per gram. The results of

economics analysis found that the production cost of the charcoal briquette with molasses as binders
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in the ratio of 8:2 was 6 baht per kilogram and the payback period is approximately 0.42 years. The
results of the study can be used to encourage farmers to use agricultural waste such as twigs, leaves
and fruit that is wastes in the area to be used to increase value.

Keywords : Charcoal briquette, Durian, Mangosteen, Cassava flour, Molasses
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