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Abstract

This research studied the development of dog snack using prepupae
of black soldier fly, Hermetia illucens (L.) protein. The researcher studied the
most suitable basic diet formula from nutritional analysis. The results found
the ay value of 0.33, humidity of 4.08 and the color value analysis results of
brightness value (L*) of 53.56, red value (a*) of 7.17 and yellow value (b*) of
22.50. AS for the texture value, it had hardness value of 2376 and fracturability
value of 1674. The amount of black soldier fly powder that can replace protein
in dog snack 15% was the most suitable physical properties. Which was found
the ay value of 0.38, the humidity value of 2.14 and the color value analysis
results of brightness value (L*) 41.26, red value (a*) of 3.02 and yellow value
(b*) of 9.16. AS for the texture value, it had hardness value of 4035 and a
fracturability value of 3177. The chemical properties, the moisture, cabohydrate,
protein, fat, ash and fiber value are 1.13, 40.56, 40.56, 8.66, 9.29 and 1.18%,
respectively. When compared with the basis of dog snack, the dog snack from
prepupae of black soldier fly had safety standards, microbial standards and

heavy metal residual standards.

Keywords: Dog Snack, Protein, Prepupae of Black Soldier Fly
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Abstract

The objective of this research was to examine the identity of five
medicinal plants using in the treatment of skin diseases in Thai traditional
medicine, namely Strychnos nux-vomica L., Rhinacanthus nasutus (L.) Kurz,
Senna alata (L.) Roxb., Piper betle L. and Cassia fistula L. which are medicinal
plants that can be cultivated or found locally in Chiang Rai Province. The research
methods were 1) Examining physical characteristics of medicinal plants according
to 5 principles including name, appearance, color, smell and taste. 2) Examining
the chemical identity of medicinal plants by thin layer chromatography
techniques to create a database for developing prototypes of quality local
herbal strains.

The results of the physical characteristics of medicinal plants found that
(1) seed of Strychnos nux-vomica L. has a round, flat, white and grayish, odorless
and intoxicating taste, (2) leaves of Rhinacanthus nasutus (L.) Kurz has single
oval-shaped leaf. The tips and base of the leaves are pointed, green leaves

have specific fragrance and bitter taste, (3) leaves of Senna alata (L.) Roxb
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composed as feathers, specific fragrance and oval shaped. The tip and base of
the leaves are round, light green, odorless and bitter in taste, (4) leaves of Piper
betle L. are, heart-shaped and, dark green and have specific fragrance and spicy
flavor, (5) leaves of Cassia fistula L. composed as feathers, oval pointed, dark
green, odorless and astringent taste. When examining the chemical identity,
which showed chromatograms under white light, 254 nm UV light and 366 nm
UV light and the R value of the substance bands detected in each light wave
were calculated as follows: (1) seed of Strychnos nux-vomica L. was not found
separated bands at white light and 254 nm UV light, while there were 2 Ry
bands at wavelength 366 nm. (2) leaves of Rhinacanthus nasutus (L.) Kurz found
contained 7, 14, 19 of R values respectively, (3) leaves of Senna alata (L.) Roxb.
contained 11, 17, 15 of R¢ values respectively, (4) leaves of Piper betle L.
contained 8, 16, 18 of R¢ values respectively, (5) leaves of Cassia fistula L.
contained 7, 10, 13 of R; values respectively. The results of this study serve as
guidelines for investigating good quality of local medicinal plant species and

increase the value of Thai medicinal plants for the local community.
Keywords: Medicinal Plant, Medicine Quality, Thin Layer Chromatography
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Abstract

This research reports the development of a fine dust monitoring system
at PM 2.5 level. The system is able to measure and report dust values in real
time in both indoor and outdoor environments. The results of the test measuring
the amount of PM 2.5 dust in the air for an average of 24 consecutive hours
for 16 days using the dust measuring device developed by the researchers
showed a graph trend of dust levels that were similar to or in the same direction
as the standard equipment of the Pollution Control Department installed at
the OTOP Center, Tambon Nai Mueang, Mueang Ubon Ratchathani District,
Ubon Ratchathani Province, with an average dust concentration difference of
6 micrograms per cubic meter. The research results showed that the developed
prototype can be used. In addition, the dust monitoring system can retrieve
statistical information of real-time and past time and certain data depicted in
the forms of graphs and tables exhibiting dust particle levels on website through
web browsers on computers and smart phones. Moreover, there is an alert
system of the exceeding pollution value through LINE application when the set

standard value is exceeded.

Keywords: Particulate matter detection system, Micro dust particle, Air quality,
LINE application
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Abstract

Tomatoes are one of the important economic crops in Sakon Nakhon.
More than 60,000 tons per year of fresh tomatoes are processed into tomato
paste. The aim of this study is to investigate the kinetic degradation of antioxidants
in tomato paste during the heating process. The degradation occurred at different
temperatures of 75, 85, and 95 °C during heating from 0 to 30 minutes. The
antioxidant activities were evaluated by DPPH scavenging activity, which ranged
from 30.19+1.38, 26.77+£1.88 and 23.26+1.12 respectively. The results showed
that the increase in heating led to a higher rate of degradation of antioxidant
activity. The degradation of antioxidant activity corresponded to first-order
reaction kinetics. The temperature dependence of the degradation rate constants
(k) in tomato paste was expressed as activation energy, which was estimated

to be 15.70 kJ.mol "

Keywords: model, oxidation, degradation, activation energy, linear equation
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wnninfesas 85 vasansdiavun (Riadh et al, 2011) lalaTufinleanodags uas
Aonfiuvanseia i eiud 1 Indud 2 Inndiue lnglanigdnndiue tazInniud
#luU3uuas (Omodamiro & Amechi, 2013) Talafuanunsadudaniseanaindu
legnefivszansamuazlosiunisnesivengaduzisslusougniuin Januay
NIELNNEIMNS (Stahl & Sies, 1996) Yrvann1siiautSeanlddanuddanuiinin
SuUssmunmdema 10 ady/duai riwandnsInsinuziwongnuuinlume
¥elaneiesay 45 usllowmANItuasuzilamaansoluas Jussandainlunisau
2NTLATUTIN DPPH WinAU 492.48 Wag 651.15 mg/ml muanau (Useang duddaun
way InAdun Unuuseln, 2559)

ihugidomadundnfusiulszlanudemaiildsuauiomnduegiege
iesandagtuguslaelinudifyiumsiuusenuemsidusslevdseguain
withuzdomefinssmiemuviesmaindunaanannssuIunsinigs i eme
Waudugnazanet wahludiunszvaunisandedsainuieulusysuaneslad

'
a

(steriliz ation) igaunilgend 100 ssrwaidea inludnsgaydeansardaluagns

=3

Undeane dnidedsauladinursannamianin1saaiefiresnI @I Iatun1IaIu
oyyadaszvesiuziammdudussitnisifanutou eduuwmsdumsesniuy
nsrvrunslssUihuzidemaduduluidundn Susidudely Wy usidomens
ihundemaussynaes uazeeauzifome Waunsonsauansolumsosndiaduly

noudseuliguslaalilauiniign
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NUszAA
WaFnwIIaUNaFanSN1SaanefiIveIa1siuaanTwmdulutnuslawm Aty
SEMINNTLUIUNT IIAIUSBU

ada

oA HUN15IY

a

1. N1SHTUINOAU

9

o w '

tshegahusdemaduduiiiviinaveudfiazaneldianun (total
soluble solid) Wiy 29 *Brix (esrnuU3nd) anlsanunansesa3aguil 3 (wises)
Sunawinses Taninanauas sanvingeUaseiie (aseptic bag) lalumasnnaaes
yiarunde vaonay 3 Tadans Mntuthluliarudousessmuguaumgd
(water bath) ﬁqmmmmn@mﬁ’u 3 5¥6U A 75 °C, 85 °C hag 95 °C wutan 30
Wit ¥nsmeaesiiegneay 3 91 wazthfedeilaluinseinnsaanefiveens
Ausendndunsly
2. MIANYINTTEA1AVDIEITANUDDNTLATUA2YIS DPPH assay
2.1 fehuzdomadudulundazan1z Ui 1 nfu azaneludhngu
Usirannide Usunms 20 dadas naulifuiieenfudieoimisaniuanssiouis
wimdn (magnetic stirrer) flgamgiivios Wunan 4 $lus udrhludusiedsinznou
fraedesdumisannagnau (centrifuge) AinnuiE150U 2,500 s0U/UNT (rpm)
Junan 10 udl vesvandildlunsessenseaunsasues 4
2.2 Diwmbwmdemaduduiiiunszuaumslienudoufionmafi 75 °C,
85 °C uaz 95 °C asluvaennAans 3 Maon nasnas 500 pl ANy Nt
a19aza18 DPPH Tuleniusa Aududu 0.06 mM waenag 500 ul wanliuniu
fafialdluiiiln gumndfenduiaat 20 urit udriludadinisganduuasiiaan
gAY 517 Wiluwns sendesanlnsinlafines (uv-vis spectrophotometer)
Ingldansazaneionueailu blank Muiamsesaznisidneyyadasy (% radical

scavenging) (Hou et al., 2001) AuELNNST 1 §ad Blois M.S. (1958)
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5 . - o s ,
NANTIINeEmansiasinalulad Nﬁ?a%ﬂ?a%i?%ﬂ{]'ﬂﬁiﬁ?u

% radical scavenging = [(Acgnirol = Asampte) / Acontrol)] X 100 (1)

W19 Aconirol AD ANNNIQANGULEAIYBIATTAZAY DPPH #ilailifaagna

Acarmple 1D ANNNTAANAULENYRIANTHIBENS

2.3 ihardildluiinsgianuaunsalunisfueendinduvesiaogng
ihuzdemadutu Taawssuiisufunsmanesguvesasazanslnsaend (trolox)
wagseauRaLy mg TEAC/100 g

3. N1sAN¥ITAUNAAIEATLUUTIABIMTHAEAIYBINITHTURNTIAYLY
saunaranivesjisenludedruiuydomadudu Tngldaunis
15y UM ULUUT 09U RSN UT 0 uasdudUT 1 Fauns?l 2 wagaunsi 3
B9 quns wd3ey (2555) IfesurelianunsaldesuisiimainufAzeinisaasdn
YINIIURONTATY
C = Cpkgt 2)
C = Cpexp(-k;t) (3)

Wo C A AnuaEIsalun1sean@iadu (mg TEAC/100 ¢) Mivaila ¢
C, Ao AMuEINsaluN1TeBNTATUSUAY
ko AB ANAINVRITNIINSAAULASESUAUT O

k, A9 A1AINTRINIINTANUGATENTUAUN 1

AUSUNITANYIAUNAANENSNTAA18FIVBINITATUDBNTATU taeunly

IAFIEIANUAURUTHIUFUNTDISISI @ (arrhenius) AdLARS I UANNITA 4
k = ko exp(-E,/ RT) (4)

o k fe Aasfininmaiaufasen
ko Ai® pre-exponential factor
E, Ao Amdsaunsediu (J.mol )
R fio AasTivesfnegauaf (8.314 J.mol 'K

T Ao gaungilumiieduysal (K)
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Nan133vuazanUeNa

1. HANNSANEIENTATUDINTLATUA287S DPPH assay

fhegsthusidomeaduduiunssuiumslieufouiigamgd 75 °C, 85 °C
way 95 °C 1uian 30 Wil umageuaNEsaluNIFueeNTIntunUINTiSeuay
AP UBBNTATUINAUSoBaY 30.19+1.38 ,26.77+1.88 LAy 23.26+1.12 A1Ua1AU
Fasfiuingumgiinateruannsalumsiusendinduresiusifomadudy
dorunszuaunislianufeud gumgigelursdaaliiauaiunsalunisiiy
sandiaduanas deansiueendinduiduansiifanuliregungidainlniold

gauniifasuazdinavihlviarsiusendinduaaisdily vIelinsidsuuuas

9 Y

[

Tassaannansdmanlnalalediduansoglnalay msldmnudouiionmgiigeasii
THAansasuudasisnmamslasuinis wazanauifivesaisdusendindy
(Pokorny & Schmidt, 2010) %aamséﬁlﬁdw mamami‘wmaaqqmmﬁﬁmmzau
Tunislvimuseu Ae 75 °C
2. HavaUNYravaUNaAIEAINTEATERIYRINTTILRBNTATY
JaunamansnIsaaneiiveInsiueendiaduiigumad 75 °C, 85 °C uaz
95 °C auuuSaesUAzedusiu 0 wagdudu 1 fauwanslugud 1 wazguil 2 wagsi

o '3

a ¢ v 4 [ [ v | | 2 {
myiaszvdeyalasiulaglduuudiansaaunamans uandliiiuii i R” uindian

u

v ¢

11NURATEIBUAUN 1 AnuduRusdadunsesening in (O) wazgamgiinislv

ANSeu uandliiuinnisaaneiivesniseandinduidulumusaunadansves

aaa v o A ] v Ao & %Y a v o 0 2
UAsendudui 1 Arasiiidnsduedivgamagil (k) launainanudu wazden R

oglutas 0.9932-0.9945 Fauanslumsnsil 1 Fesdinnisaansfveseandiadud
gnumgil 95 °C winldiSandgamndl 85 °C uag 75 °C auddu flesninnnsiiiy
qmmﬁﬁqﬁu%ﬁd’;EJﬂizﬁuﬂﬁﬁ%mmiamaéﬁﬁuaﬂmuﬁmam%m%’ﬂﬁﬁmLflumi
Tuanadnlfiitu dufulsildmsesntinduluundemaduduiitiunssuiuns
Tanudeufigunail 95 °C fanududuanansiniigungd 85 °C uag 75 °C
puddy Geaonadesiunuiseres Kim et al. (2018) ﬁﬂa’ﬂd%ﬁaqmwgﬁumﬁu
danasionIsaanefivasniseandintu muansusenauiiuednuiseiin iesaind

lassaieiihwonnuiou ihludmsgadeanuaunsatunisiuesndindu
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Zero order
y =-0.0258x + 0.9646
1.2000 R? = 0.9890
y =-0.0247x + 0.9853
T 1.0000
o R? =0.9903
E 0.8000 y =-0.0227x + 0.9937
o
8 0.6000 R? =0.9922
S
T 0.4000
E ’ @ 75°C @ 85°C @ 95°C
X 0.2000
0.0000
0 5 10 15 20 25 30 35
Time (min)

UM 1 Msidsuulaseinnuansalun1siueendndu (DPPH) fulian (i)

First order
0.0000 @
o,

-0.2000 : 20 30 40

-0.4000
= y = -0.0458x
o oo - R? = 0.9835
= ‘o, .
© -0.8000 e = -0.0397x
j2 .. @ Y
& -1.0000 e, R = 0.9812
= . N ) y = -0.0338x

-1.2000 B

®75°C ©85C ®95°C . o R? = 0.9847
-1.4000
-1.6000

Time (min)

JUN 2 Msdsunyases n Anuaansalunisinueendiadu (DPPH)

AuLaan (W)
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dlefnwanudiniugseninei in (O ua t wandlumssil 2 Auaunses
arthenius 9gl@mmassunszduiIiy 15.70 kl/mol ifleiisuiunisfnyives
Sharma & Maguer (1996) ‘17'i‘1/‘1’1miﬁﬂ‘mmiLﬁU%’ﬂmLﬂfauzﬁam;ﬁﬁqmmﬁ -20 °C
fla 25 °C Iemdanunseduwitiy 27.74 ki/mol wuimdanunseduiinaasldiien
feunin Mduuionainaintgundfldlunisinudianuuandiaiu Feil
Foddndnunszduginilunsifinufiten Sauandidiuiesnsnisaanesveinis

pandwduiiinainsseziatlunisiinnuseuiuiuvesumgingdu

A9797 1 PVNAFANSNISEREAINILAINLSDUYDIANEIUNTO I UNITAUDBNTLATU

Ujisendudiv  gamadl CC) Kinetic models R’
75 C =-0.0258(1) + 0.9646 0.9890
0 85 C = -0.0247(1) + 0.9853 0.9903
95 C = -0.0227(t) + 0.9937 0.9922
75 Ln(C) = -0.0454(t) 0.9942
1 85 Ln(C) = -0.0397(1) 0.9932
95 Ln(C) = -0.0338(t) 0.9945

A19197 2 FAVNAFIAANTNITAANIAIAIYAIIUTOUVDINNFIUNITAIUDDNTLATUT

PUNNIUANFNSAU

- o - AALTiBATINSIAR
gaungal (C) gaungal (K) o }
unse (k) (min )

5 348.15 0.0454

85 358.15 0.0397

95 368.15 0.0338

d5Unan1339Y

AMUAIUTTOIUNTITAUDDNTLATUVBIUNNE LY DNFLUUTUTNIUNTEUIUNT I
ANTOU 3 SeAu laun aamngll 75 °C, 85 °C uar 95 °C wudndlA1Seuazn1siu

2ONTLATUMNNUSBEAY 30.19+1.38, 26.77+1.88 1Ay 23.26+1.12 mUSIHU JaUNE
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a

mansvesgurginenisiasunlasmnududuvesosndinduuljnsendusu 1

Y

a

fieasiivesnainUfATen wifu 0.0454, 0.0397 wa 0.0338 (R = 0.9932-0.9945)

a

Mgl 75 °C, 85 °C uar 95 °C AUA1AU UazllAMasunsEauiiiu 15.70

Y

kJ/mol

darauauug

vof10933 DPPH Fovilanedesluivuitidesnulummaaeugvsnusyya
YDIA1IAUDBNTATUINGTIUIFUABYYA DPPH. HAdnuasialulinenisvidfisen
wilouayyaiiAnluwaaviosmedaiuizidduansowsnuez fnsuduoyyadi
muligiladsasmearninuanunsalunisiueyyadaseMeisdu wwu 38 ABTS

= = %
assays bUgUMgUNIY

AnAnssuUsENA

unariAdeiduduniivesnulasimsideifes M aiesssmeth
wuuviudesvingayanadmiundnfausiomadming Sslafusulszinaatiuayy
NneIudLETIINgIA1ans I3y waruinnssu uazddnauaniuleuienis
gANANYY Me1A1ENT FFLUATUIANTTUWNYIF LANUIBUTMITHAZIANITYUAIY
nMsLfinaaansalunsuisiuresUseime (Una.) Saufu U3En nosdnan S

91915 100

LONESD19D9

£ ¢

5UNT 1R, MIANA @ nilsay, Aangyan Jewmes, AsUsenn s19an, algnad
ey, Asurirdideuuvay, usuiing 5aele wag YT yunsnsu. (2562).
MyuATITiauTIoulYUnIU UssansnImnIsaan uaznsiaIunIgIY

Tngau: uzilamAenavnssy. s1euatuanysal. 1nINeaeIYy)

anaums.
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Sewar 47.73 fisngldegszndng 5,001-10,000 UIn Tegar 56.82 svezaivaey

o

melsaumiu 7-10 U Sfevar 36.36 Arzwuwaisnnuiisedsalaigess n1ssus

Y

'
va o =

auIsnuULiIueYEaan sidaNvedln nginssun1sufuAfuievsasladeoy

a o

UAEANTEAUENTINSNIBBIlAAINIIVAAILANA1IIINNBUNSInAD el Tod Aty

[
[

MeERRNSEAY p<0.05 MNMIANYIATITiTalEUalUEAll Wntnastsaauluiug

wa

anunsathlusunsunsduasuaussausuiinunenginssunsuuRmluldduwums

Tumsligednulugaelsasesuieliitieinadninniinifsely
ANANARY:  NIANATUANTIOULWIAIAY, N15TTaslaLEoY, LA

Abstract

This quasi-experiment with pre-posttest design aimed to study the
effect of self-efficacy promoting program for delaying progression behaviors in
diabetes mellitus patients with chronic kidney disease. 44 of diabetes mellitus
patients with chronic kidney disease (CKD) stage 3 participated in this study
through simple random sampling. The research tool was self-efficacy promoting
program on slow progression behaviors in diabetes mellitus patients with chronic
kidney disease. The study periods were 8 weeks. The data were analyzed using
frequency, percentage, mean, standard deviation and paired sample t-test.
The results showed that 52.27% of participants were male, 43.18% had the age
over 60 years old. 36.36% of participants had received primary school education
or lower, 47.73% were farmers. 56.82% of participants had an average monthly
income between 5,001-10,000 baht. 36.36% had diabetes mellitus duration
between 7-10 years. The mean score on the post-test of chronic kidney disease
knowledge, the perceived self-efficacy promoting on delay progression, delay
progression behaviors, and glomerular filtration rates were different with

statistically significant (p<0.05). From this study, there are some suggestions
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that the health care workers can use as a guideline of self-efficacy promoting
program for health education in patients with chronic diseases, and to ensure

that patients continue to have good clinical outcomes.

Keywords: self-efficacy promoting, delaying chronic kidney disease progression,

diabetes mellitus

uni

naiuturadlsauimau Tsaanudulafings Tsadau uaznisidigdeay
Hasogililsaladesellanuddyfiumniumudidy Mlannunadedinan
Tsalasnde 1.4 rwau Tu e 2019 Wiugsdu Sovas 20 10 a.a. 2010 uazdu
anngnndedind1dy 1 Tu 10 veslan (Shrestha et al, 2021) Tsalaiofudy
Japansrsaauiinunsthouagnsidedinlungulsemaiiszduseldmbsiiunans
dvsulszmandaimuaznianusuusannninguussmeaiaw Tsaladuneg
nsaigydsamnuannsalunisimiiinsesveadeveaviiagla wnfionisindy
sgaiuivhilathirluganuguusaierinliifnlaneFendlselanedeundu (Acute
Kidney disease) 11 n1sfnitiogunsadsundy, nigd1snieviaiizuuss, 1gle
Tasumsuialluideunduvise AKI (Acute Kidney Injury) 1udu usnndeainisuuu
Aoerfudeglunudnsnnisnsesvedladosgan wihiiassuuanionislaneesnu
onsfindnfarladldiAntundeutuluasafisudigaosq uausunsanniu
szezia1lieannnin 3 ey mavimihiivedlagayidsedieninsSenilsalane
13933 (Chronic kidney disease) (Hogan, 2009) luszezisuduvadlsalalidfiennis
wansibilinsvieuesdianuliudie anuansanisinuveddaniednsinis
nsowaslaazFuanas edhmnansowadlnanasnniudsssognieiname asdu
wanseIsiaundy flaanzdosamislidaaizias dernisuiniiviuasivii
\Jeems aduld 01dou Saniiuss doumdsauiinanzlaneidesldsunsiida
nawnule szezvedlsalnaninsanuteandu 5 szagaudnsinisnsesendevesia

Tul 2012 KDIGO (2013) (Kidney Disease: Improving Global Outcome) laf1uun
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Tlsaln30%a (Chronic kidney disease) mneds Sanufinundinisvhauvedlaain
§n31n1snsesvedtatiesnit 60 mUmin/1.73 m” way/w3e fin1suimiuvedls
@eundusnuiuannnii 3 ey svevaedlsalawtsesndu 5 szer musnsn1snIes
vodlouazlsalnszazaavine (End stage renal disease) wion1izlameasiintuiied
$nsrnnsnsesvedtatesndt 15 mUmin/1.73 m” @edesn1snisirdanaunule
Lsalafiannnainuanedadedinnnuuansisiuluysemanieg Ysewmeimuinuaigy
Tswvmu Tsaamuduladings Tsndauuaznisguyns dauduiudiulsalaiiods
(Rumeyza, 2013)

=

Lsalasefudulymansisaguddy duwildunsdedinielsalaizess

o

iaduandnsmesieuaulsenng 14.24 wWiandy 17.41 a9nw.e. 2559 fa e 2562

a Y a aAa 1Y

UﬁzmmmsmQJJLastmmaJIiﬂlméa%’a Uaz 10,000 AU (Nuaving I3nsaunsna, 2565)
AUGTRLAAUNN NTENTNATITNGY IeTuTIudayaanmieuinsauainnugUle
TsalmiFess lussuumsiousening wa. 2560-2565 fuwltiuanaslum A 2563 way
WA, 2564 uazn13nTEaNe uugilgaussezvedlsaladinunilouiueseuay
38.07-42.83 agluszeril 3 sesauNAeszeLil 2 Sovay 25.77-28.61, svesil 1 Jevay
14.08-17.51, sveeil 4 Yovay 10.03-11.4 uazsvazil 5 feuaz 5.72- 5.91 (N5zN
513008, 2564) Isaneruiadianssgnagenwun U 2565 wudhuaugUienny
ssozvdlanla Kol szoedl 1 Swu 59 918 Gevay 6.81) sveril 2 S1uau 136 11
(Fowaz 15.70) szaeit 3 S 299 (Govay 34.53) svordl 4 Sy 212 51 (Fevay
24.48) 538l 5 $2U 160 18 (Fovaz 18.48) MUAINU (NITNTATITAIGY, 2565)
MndeyaasnuhiinelnFesiszesd 3 nnftan waenuitludwuginelaEesisses
7l 3 wugtaummunndiesestaeanun adlifinsuudsungingau
aunmvesiihoinimuiiiniaglaiFessfoaassilifesldsu nsiianaunule
Tusuian FdunmsguadtasimuiiilsalaFesuuvesdeuniovzasninuniey
vadla Usznousemamuausgdutima nsmuauanuduladin nsdnuiiiiean
Uinadayivluiany deenanaldend diariunginssuauamuaznisgua
puesvasitaefundn msufuivdsunginssuesfihovimuiiianiglatess
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Larsnsnsedlaiiaay (viyiSou wAuYed wavAME, 2562; gNN anadudviydy
way o3a lon1ainiun,2564; 51596 Nesadn, 2563 )
nQuins¥uiausInuEURIALYDS Bandura (1997) 1Tunguiisjatiunis
Uiuasunginssuvesyaaa 1ag Bandura nanimsiyanaazufanginssaly
Usrauamudnfanudhmneditmusliyanassdestinisuiaussousuinuiniy
roulneidesiulusuanunsaveswmuesinzUfiAngAnssuiianzinnzadissay

nadnsamudinuieiaianisdainisiuianssousuiiauiinananisdndulalunis

v
a2 o

UfdRnginssuvesyana lasyaravsinginssuguainavselifiuegiun1siu

Y

Cale

AUTIOULUINAU INMTNUMUITIUNTTUNUIUUIAANG BN TTUTauTTOUL LR
999 Bandura Idgminlfidunsevlunsfnuidmaaesddugtelsaisess nudifdae
flFsuTUsunsunsudanssnuzvesmuLeIN TS UEALAILT SRR LDIRIINNTY
dnalinadnsniandinnendindiy (Ueans Yem3 uazams, 2559; A32950
Weng wazamE, 2560) somgnafina1iuieiunisAnuinaveslsunsunis
deasuaussauzuisnusonginssunsuiadiiovzaenisidouveslalugiae
Tsmvmuiiinnglaunsndoudess eativayulifiisusudsunginssunis

AuaguA Lievraanisidenvedlalilignanudngssuzanving

gUszaednly

ilefnynaveslusunsumsaduaiuaussaus s usiongAnssunsU TR
diovzasladeuluftaslsaumuiiinnglaunsndeudess

IgUIzEAlaNIE

1. le3suifisuazuuumiudiFedlsalniFefamdnindriaulsunsums
GNGRHGHE RV

2. WlenSoulisunziuumsiuiaussousiismuliiensvzaonsidonvesle
AN TUTUNTUN TAESUANTTOUTL AU

3. ielIsuiiisuazuuunginssuguamudadfalusunsunisduasy

AUTTOULLIAIAY
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4. WislUSeuiieuAseaudnsinisnsesvestalugUlsiumiunianigle

1995959 3 UAINISNTIN U TWASUNTEULES UFUTTOUL LAY

AWwanliun1sivy
sULUUN1IIRY
nMsiseadeifunsidenuuimeans (Quasi-experimental research) kuu
NauALYIANoUNAY (One-group pretest-posttest design) WieRnwimavadlusunsy
mMsdaauanssausuisnuiiingAnssunsufoaduiovsasnisidonveslalugvae
Tsauwmuiidamglaunsndeudoss
Usensuaznguaiegig
Uszynaidudihownmueiad 2 filnngladenszesi 3 Mdifuns
Snwniilsmenunaaudanssgnnusignuy Tutafeu unsiau-Sunau 2565 S1uau
98 318
NATINITARN AB
1) Iiunsidedennummdidiladonaniumiussesd 3
2) fiong 18 Vuly

3 =

3) flafduudyyranysaianunse yadeasntuninela

4) anunsofnsienalnsAnile

5) SugaunsmNTIvY
\NAFINISARDeN Ao

1) fameziduthequussidoatriunmssnululsmenuia

2) themelsaanuiuladings lsailauazvasniien

3) fiamzunsndowsing wazldsumssnvvdedarsludilsmenunady

1) AeTnterasuditnstne

5) NguMBg1aUBNANNSINTINNNTITY
naudegslunsAnwadsidlfunannisdundelusunsy G*Power

3.1.9.4 14f Test family 1@on t-test AMUUAAIDNINAVUINNAN (Effect size) = 0.5

AIAUAAIALAGDU (Alpha) = .05 wazA1 Power = .90 lanqueieens 44 518
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1) Mvuavingiavysyidilrunaungnnnudielulsewng
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3) ﬁ’uamﬂﬁ'ﬁumﬁawmaLamﬁ]uﬂ'ﬁxﬁ’amm‘]’mauﬂduﬁaashqﬁéfmmi
weaflafldlunside desfleflilunsidundsiluszneudeiniasiie 2
Uszian Ao
1. Wsunsumsduaduanssouguisnudenginssunsufiaduiievzasle
Houlugtelsmumwmuiiiinnglauwsndoudos senoude 4 dusou fail

Y o 4

1) msldrnatdngs Aidenadngs iWunisyalduialalingudaegieius
AasavewmuedtuujuRfoszasladen n1sdeniuuseniueims n1sesn
idene Ysgnaume nanvuewazliingsla nstngeliiuilssleviaenis
UfdRuaslnuvasnisiliujifdeites suuviesnsinsdnilunsedulvdujoaaalv
REIREH

2) duaumseudandinuy Wunsdunadszaunisalanudniaves
v . . . ] o & A v a a ~ a a
KU (Vicarious experience) MUszauanudnsaviseduvadlusadaiFemildnsng
nmslauiuuuiliyanalszifiuinauiianuausaneiazasiionsgyifonssy
lned3dednlingudiegralieuimnmsdunadwuudygidnual lnednaueniu
4 de v 12 = v Y a D Ao a
dofldusznaunisasy dile uaziSeudanfuuuasngUlieningAinssunisgua

A
AULDITI

3) msdaasulszaunmsaliiszaunadnisa Inediderimualingusiedns
wugtiaes yaRekaniUisulszaunisallunisguanuied n1TuUsENIUeINIS
n1seenidinieg Jyniuarguassaiiiae suuauakuInaniIsuilysiniy

4) MINTTAUANTIENNTNNMLUAZDITUA] MINTTAUNDITUDIIHARDNNT

Fuianuanunsavemueinsiviivgdieianuiiiududendmalviinisuiudeu

Yo =

woAnssudule Ineideinisinsdwiigeuinmud iy wany Jusy Suiladymnag
guassa wiauvalimuuzihnsudRmngnees
2. wisosllenldlumsiivsiusiudeya Wuwuvaeuaulaedideasnstues

AINAITNUNIUBNAITHAZIUITBTNGITY wUIDDNTY 5 drumsdl
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duil 1 wuuasunuteyadiuyanaveInguiiege Usenauniy tna

v '
g (% = 1

91y Umiln seAun1sfinw 1@nnan sels wavsveznanUlemelsauiiu
daufl 2 uuvaevatuautiieslsaladess ddnuienun 12 4o
donmauld 2 Ameude Tduayluly Azuuwiiy 12 Azuuu
nausflunsUssdiussduanudutsssdunnudeondu 3 sedu fod
JeAUGY A ATLUUANLS Fegag 80-100 (10-12 AzuUL)
JEAUUIUNANY AD ATLUUAIINS Souag 60-79 (7-9 Azuuw)
seu fie Aztuueus Anddesas 60 (1-6 AzUUY)
@l 3 wuuasununisuaussauruisnuLiiovzasnisidenvesle
Tnefidemnauiuiu 12 Jo dnwaraneuiduuinsidiuyseuiaen (Rating scale)

5 SYAU SIUATLUUNINUA 60 ATLUY LAYINISANAUANMNNIS AL LULAIL

1 = Mmlildwdusu 2 = Mladnidey 3 = MlAunedru

4 = yledulngy 5 = laluueu

[

LUANATRANTUIDINANLRAYAIUNUNNIT AL LULYDY Best (1981) Aatl
ATLUUENAR-AZUUUANER/TTUIUTUTABINT = 5-1/3 = 1.33
YPRATLUULAAY 3.68 -5.00 vaneds nssuegluseiuge

PuAzLUURdY 234 -3.67 vaneis msfuieglusyauliunans

=2 [V

FAzLuUaiy 1.00 -2.33 vingds msfueglusyiumm

'
a va o A

duil 4 wuvdeunungRnssumMsUURduevzasladen 311U 15 0

Wuwuuinssdnusediuan (Rating Scale) 4 sz fio UjuRainaue UjiRvsenss

LY (9

UfuiuIug aswazliuithiae Inelinsmmuanaeinisiinsiuunadl

ANDNNLTIUIN ANDNNLTIAU
(AELU) (AZLLUW)
UftRaiiaue 4 1
Ufthvesnss 3 2
Ujuauue ns 2 3
Liufukiae 1 4

LUANATANTUNIDINANLRAYAUNUNNIT AL LUUYBY Best (1981)
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ANALWUUENEA-AATLUUAER/IWIUTY
(4-1)/3
=1

F39N1599

v

nnaeinana wlanskudu 3 seiv fadl
AzLULRAY 3.01-4.00 aneds wefnssuegluseiumnzan
AzLULRAY 2.01-3.00 maneds wadnssueglusziuwely
AzLULIAAY 1.00-2.00 mneda waAnssueglusziudesssulye
duil 5 wuuiAuAsEiusasIInsesedla Tnevihnsianidondiae
1flovhnInsaUszifiuAseAusnsnisnsesveste Tngnan1snTiautsszduay
suussaslsalmiFesoondu 5 svozmudnrnisnsesodladsl

wsﬁ 1 A1 eGFR > 90 (Un#)

afl

| 2 /1 eGFR 60-89 (anauidniies)
izazﬁ 3 A1 eGFR 30-59 (anastiunany)

| 4 @1 eGFR 15-29 (anasunn)

svuedl 5 61 eGFR < 15 (lnuszevgaiing)
N3ATIRABUAANNIATTTD
AImANAEATweiien (Content validity) N13ATIREBUAINUATILTS

ya o [

\oymvaaedesiieids Tasgideth wuvdunwalffidelausudsailemldls
wnzadliideangy S 3 v iilensiaaeuanuasadauien mnugndedly
nsldn1w AuAseUANININgUIEAIR Laglilan UM TRATANATIRABUIINENT

q

AL ;:ﬁﬁaﬁﬂmmaaaaiﬂmEJmimﬁ']ﬁﬂjﬁmmaamé’aqiwdwﬁaﬁwmuL,Laz

gUseasn (Index of Item-Objective Congruence: 10C) flA15e%i1a 0.67-1.00
Armueurenaiesile (Reliability) i Wevnadedlefitiunisfiansan
A3ae UL lUSUUTIMa TUnsradeumanuioiiuveunsesie (Reliability) Tnaw
Tunmaedld (Try out) Aunduitinnauiifindroadafufungusdegna Alsmeuna
WA FTAUATNULN 31171 30 AU wardiluasiaasuaudlaluniunislonie
wavAuazaInlunIsRaULUUdNYel wanhluieszdnnieuresaiasilelng

PIAIANULTDR UMY KR 20 U8I%UUABUANNEIUN 2 boA1 0.91 warAndulssans
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SavivasnesuuIsy (Cronbach’ Alpha Coefficient) Tudaudi 3 uaz 4 61 0.94 uaw
0.97 AuAPU

msnfiunsideuaznsinusiusiudeya

FUanaifl 1
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@ 1 =

Wenunguiiegisiiviinsdnudiinddnlsnzess lsmeuiaduianse

N
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1Y o a

ENTIVSWNUY WeveAuTINTelun1591Id Aliunisivingdnsueingueiedia
o v A vy a ¥ o Aaw § vy, a Ao e
munimuald WegUledugeudnsiulunsvinidslvgtieasundusenluluiving
AvsvaenguiInge AntuaLliung Al
1. afrduiusam lnegidend1ivinnie uwusididdeananenig LU
niounalvinqueiegwuzIfiLe

v
Va v A

2. {ITeTuIngUIEaIRvadlUIunIuNITIdY niin1 MsAvufanssy

Y

3. udayansunisnaaedlaglduuuaauniu wasnTIATEAUSRNIINTT
n509v04b (Estimated Glomerular Filtration Rate; eGFR) dﬂﬁﬂwlﬂﬁﬁmilﬁau
vaslaneuinTungunaaas

4. Wennu$ideatulsalaEesa Tsawmniu mamuauszdutmaluien
Msfuusenuems Msndalusiu auszezvedlsa

5. Wnlvigheduiindeyaemssieiu

6. asunan1sN1snUUR

Fpaii 2

1. vumuanuanmsinfnssuludunsii 1

2. Wmihiiussengenudiferfiuuuimnaniseenidsne iz

3. Wmihilusseneaadineatuuiluamzunsndeudeundu Wdusnw
Fesmsiuusemuelsala

a. Anvineen1sUfuRs Fee mIsenddane

5. Anvinwelunsufluniszunsndewdoundu Tidusnwisesnis
Sulsgmuenlsale

6. afuayulvingusnegnalduaniudsuussaunsnl nsfuUssniueIms

nMsInalUsAunusEazadlsn auassanazdymanmstuiindeyaeimsseiu
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Fanwidi 3
1. numuanudnnsiafenssuludunnsii 2
2. hanufiseanisrdandeluems S1Anlusiu Wisuiouenis
gnsiiaaduiinnferdese iy
3. dalviiinnsuanidsudssaunsallunismuaulusiunazdriainde
mia'qLa'%mmiaaﬂﬁﬂé’mww%famﬁu’mﬂLﬁauﬂ
Fansinl a
1. 1w VDO fUasduuuy (Vicarious experiences) titauandls
FUaeuiu Uszaumsalrwdiievesithedu Tnsingusrasdusanisg VDO yaradl
UszauaudiSalunsufdiau fe Fesmstimdueuddyresmsuiifauie
muaungladen Tag Tu VDO awidrfsuszaunsainsufoRnunaveantsufos
pufunmsuntamislofnguassalunsufoanu
2. afuayulvinguieesleiiusiuuuiingdinssunisuslaremsuay
nseenidameiignios
3. ayuliguareuasse sauauuamadlufieduaudulalstungy
IPLIAR
Fonidi 5-7
1. §33gAna1ugUalagnisinsdnviasuaiugurgyniuduniuasu
wauinnduniilefinanusiulaluaussaurvesaulunislunisquanues Tl
anusiulafiozquanuedls Walemaliidnanuifndeasdeniofntymilag el
Auugtlunsuiiasielunasiaiuareiddla anudulalunisinlsunsunis
duafumssufassouswislumsmuguamgladenludtisiummunied 2 seld
2. ayuiymuazguasse sawtawumnaudludfodiuaudulaliiunds
ZPIRR
FUnain 8
dunvaliazysziliundinisaniuniside auggideasuniuninug
N3SUTAUTIOULLIAU KWUUABUD LN ANTTUFUAINKALATITAITLAUDNTINITNTE

vadladgUeladladinsdenvetlandudriiungunaass
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A15ATITVoUA

v

aa a

1. MTIATIEAEDALTINTTUUN (Descriptive statistic) mﬁmiwﬁsﬁauﬁd’m

¥
A o [V

yana ANusedlsalatest msfuiaussousuianuiiiovzaonisideuvedlauay
NANIINNSUHUAM Aeanuduayiosas
2. MTIATIXAADALTIO1994 (Inferential statistics) MuuATEAUTEAIAYNS

[

aad a = v & o o v | =
@0eNTeau .05 WIsueU ﬂ'ﬂ’]@iiﬁ@ﬂiiﬂimlﬁ@iq ﬂ’]ﬁ'ﬁugﬁuﬁ'ﬁﬂugLLMQG\ULW@%%@@

Y

v W

madenvesly noAnssumsufiaduilevzasladenuazmseiusnsnansesvesla
NOUWALVEINTNARDINIERNR Paired sample t-test nstlvayaiinsnszaefiuuy
Unfndeyaiinswanuaswuuliunfdedddada Wilcoxon Matched pairs Signed
Ranks Test

nsRvngAnsnguetng

N15398ASITLANIUNITSUTDITUTITUNISIVEIINAULNTTUNITISEFITUNNS

Welunywd ddnnuassuaviminuasnuy 1wanlasinig 071/66

HaN153d8UazaAUTIUHA

1. Yayanaluvasngudlaeng

nauiegsdlngiumeie Sepay 52.27 ey 61 Yould Sevaz 43.18
] = = A v ! 1% = 14
dsansfinunussaudnuivietieenit Seuay 36.36 UsenauenIninensns Seuas

47.73 fis1elsiegseming 5,001-10,000 U Fewaz 56.82 szuza1iiviedielsa
wwnu 7-10 U Seway 36.36

2. avwiFadisalaFese

HANSANYINUIN AounIsAaeInausitegeiiauiegluseiuaiiesas
13.64 szdUUIUNaNIS00aY 63.64 LassERURISepaY 22.72 (7.65+1.86, Min=3,
Max=10) diumdinsmaasinguiiegieiinnuiegluseiugiosas 68.18 seauliu

nanasSeway 27.27 LLaziz@w’w?ﬁaaaz 4.54 (9.77+1.49, Min=5, Max=12) (mswqﬁ 1)
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] %) o & o W | i o
M19719N 1 WWUF]’J’]EJ'ELiE]\‘iIiﬂvLG]L’iE)’NEUENﬂqmGI’JE]EJ’]\?ﬂ@uLLazﬁ/iaﬂﬂ’liV]ﬂa@ﬂ (n=44)

. o n'aums‘wﬂaa\‘i Vié’\'iﬂ']i‘l’lﬂaa\ﬁ
52AUANS - y - ”
MUY FRLGH MUIU rRlGH
g 6 13.64 30 68.18
Y1unang 28 63.64 12 27.27
i 10 2272 2 4.55
7.65+1.86, Min=3, Max=10 9.77+1.49, Min=5, Max=12

3. msfuiaussausuisauiiovzasnsidenvasle

NaMsANYINUINeuMIVAasIngufiegelimssuaussauswisuilorras
msdenveslnogluseiuge Yevar 31.82 sefuuunans Jouay 56.82 uazsyium
Jowar 11.36 (42.15+9.29, Min=28, Max=58) @unain1snaaengumiog19inssus
aussnuzwisuilorzasnsidouvedlneglussiugs Sesay 63.64 szdulunag

Louay 36.36 (48.31+6.48, Min=40, Max=60) (115197 2)

M990 2 SAuNsTUSauTTausLitnuLievraen1sideuveslnvenguiietenau

LAYMAINITNAADY (n=44)

szun1sfuiausTauzuviany ADUNISNAADY WAINTNAADY
ievzasnsideuvadla U fovay U fouay
6N 14 31.82 28 63.64
Junang 25 56.82 16 36.36
i 5 11.36 0 0.00
42.15+9.29, Min=28, Max=58 48.31+6.48,Min=40, Max=60

4. waRnssun1sUHURAuNavzanladon

Y '

Nan1sANYIMUTNeUNTIAeINguiog1elingAnssunsuiiRdauileveas
nideuaglusziuweld Jovay 59.09 wazsziudosUiuURTesas 40.91(39.06+7.43,
Min=27, Max=54) drundan1svaasengusinegiafinginssunsufiasiiovzas
Indenoglusefumnzaniosay 38.64 wazszauneld Sevay 61.36 (50.50+3.52,

Min=46, Max=60) (mswqﬁl 3)
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v oA

M15199 3 weAnssunsUURdevrasladenveInguitaganouLasnaans

NRaRd (n=44)

FTAUNGANTIUNITUHURGD flauN1mMAaRY NAINIMARD
iievzaslaidon U Souas 1Y Souaz
WS EU 0 0.00 17 38.64
wald 26 59.09 27 61.36
ERSTHNIPR 18 40.91 0 0.00

(39.06+7.43, Min=27, Max=54) (48.31+6.48, Min=40, Max=60)

5. ANSYAUDATINIGNTDIVRILA (eGFR)

'
a

HAN1IANYINUIIATSEAUENIIN1TNTRLIANBUNITNAGBIlA1RAYRYTN

'
o

40.0127.05 mU/min/1.73m” Ineiifngeanagil 57.35 mU/min/1.73m” wagA1sngn

a
a&ﬁ 30.12 ml/min/1.73m" dauﬁwzﬁué’mwmsmaq"l,wé’qmﬁmaaqﬁmLaﬁﬁayjﬁ
41.76+6.82 mU/min/1.73m" InvilAngegnegd 58.16 mU/min/1.73m” uazAsingn

98l 32.10 mU/min/1.73m’
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iNevzaan1sidenvasln woAnssunsufiAdaiiavzasladen uazAszRUSAT
n13nsaevadla NauLasndINIsNaaas

nswlsuifisuAiazuunaudidedisalaFeds nsfuiausoususiny
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wa o
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Abstract

The purposes of the Development of Online Testing and Evaluation
Support System of Dhonburi Rajabhat University were to 1) study the
requirements for using the system, 2) design and develop the system and
3) evaluate the quality of the system. The tools used were 1) interview form
for requirement information, 2) system efficiency evaluation form by expert,
3) users’ satisfaction evaluation form and 4) system relevance evaluation form
by educational institution representatives. There were the 5-step system
development methodology. Statistics used in the analysis included percentage,
mean, and standard deviation. The system was developed into a web application
with MySQL, PHP V.8.1.25, JavaScript, jQuery, Ajax, HTML5, Laravel Framework
and Bootstrap 5.0. The study results of needs from 11 teachers and students
requested multiple-choice and fill-in exam system for preventing the examination
cheating, test score reporting, learning outcomes evaluation, index of difficulty,
and discrimination of the examination. Results of system design and development

included: exam creation system, general information management system, user
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information management system, and report system. The result of the system
performance evaluation by 5 experts was at the highest level (X=4.78, S.D.=0.34).
The result of the users’ satisfaction evaluation by 10 teachers was at a high
level (X=4.46, S.D.=0.62). The operation of the system corresponded to the
needs of teachers at 83.3 percent. The result of the users’ satisfaction evaluation
by 20 students was at a high level (X=3.74, S.D.=0.76). The operation of the
system corresponded to the needs of students at 100.00 percent. The results
of the evaluation of the system relevance to work ability by 6 educational
institution representatives agreed that the system was related to the operations
of the educational institution at 100.00 percent and they were satisfied with
using the system at the highest level (X=4.68, S.D.=0.57). Therefore, it could be
concluded that the developed system could be practically used in educational

institutions at different educational levels.

Keywords: Online Testing and Evaluation Support System, Web Application,

Laravel Framework, Evaluation of learning outcomes, PHP
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FINUANNYNVBILIAUINGS 83.51% vaan1snulsaluatvasdniuvimiu o yails

wegrvlureunFunnunIuag

Adfdsy:  Augn, lsansiiausnaedvigduiug, lsaungndniay, atvesdn,

yailSiegunluresnsunnumiuas

Abstract

Transmissible Venereal Tumor (TVT) and Pyometra are common
reproductive diseases in dogs, especially uncontrolled stray dogs or dogs that
were raised in a neglectful way. The objective of this research was to study
the prevalence of TVT and Pyometra in stray dogs coming for neutering at Soi
Dog Foundation Bangkok. The data were collected from stray dogs between
November 2020 and March 2021 and recorded in animal data, age, sex,
species, physical examination and clinical sign for diseases excluding from the
reproductive system, including TVT and Pyometra, collected the tissue samples
for differential diagnosis in a laboratory and summarized the data on the
percentage prevalence of the disease. The research found that the total

number of stray dogs neutered was 1,482. Divided by age <1 year and age >1
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year were found 208 dogs (14.04%) and 1274 dogs (85.96%) respectively.
Divided by sex, there were male dogs 343 dogs (23.14%) and female dogs
1,139 dogs (76.86%). Divided by breed, there were mixed breed dogs 1,410 dogs
(95.14%) and purebred dogs 72 dogs (4.86%). The percentage of reproductive
system diseases were found 97 dogs (6.55%). There were 16 dogs of TVT
(16.49%), age range >1 year 16 dogs (100.00 %). There were 1 male dog (6.25%)
and 15 female dogs (93.75%), and found only mixed breeds, 16 individuals
(100.00%). There were 81 dogs of Pyometra (83.51%), found only in the age
range >1 year and females were 81 dogs (100.00%), mixed breeds 79 dogs
(97.53%) and purebreds 2 dogs (2.47%). From this study it was concluded that
the most important reproductive disease was pyometra and also found that
the prevalence of the disease was high 83.51% of the disease in stray dogs

coming for neutering at Soi Dog Foundation Bangkok.

Keywords: Prevalence, Transmissible Venereal Tumor, Pyometra, Stray dog,

Soi Dog Foundation Bangkok
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Tuaiiy g Iiﬂmﬁw%L’Jma"ﬁb’wﬁuwuﬁ: (Transmissible Venereal Tumor; TVT) wag
TsAungndniaunuuiinues (Pyometra) Falsadsnannsiniinlugivesindlaisinig
AIUAY w%azjﬁ?uﬁgﬂLgaq@LLuuﬂéaaﬂazazLaa (Das & Das, 2000; Mukaratirwa &
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= & Ao \a XA v & = v
ferulunaeiiunlan Inswnizeg1edaiunluwsSourulaznedau (Das & Das,

[

2000) dmsunisinsie wagnsunsnszatevedlsanulanilulugiudiedoaeyiug

9

eewdeegsening 2 - 5 U lngnudnsnisiialsagegalunguativasdn wazgue

q
¥ |
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dniaunaweny 10 U Uitpean et al., 2012) lnemuaeseunisiudaunfvesgiuasd
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sniaulunussaziionnisliianzasamessuuduiug uAIZUAAIDINTVOINTAAITD
Tunssuaidon uavenaguusieiudedials omsiinulaeald Iiun 3w J19 sounde
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(Descriptive analysis)
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wan1snsIRadevaesUfiRnsgane Fineiiulseuzidsutinueteny
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Modified Wright's stain (Dip Quick) wunguigaduuialung jUs19nauduuun
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Abstract

In forensic application, the objects that are exchanged in one area can
be examined, compared, and linked to the incident, especially between the
victim and the offender. Cosmetics are objects that can be exchanged between
people. The objective of this research was to study cosmetic face powders that
were simulated as stains on cotton and polyester fabric surfaces. Morphological
characteristics and element compositions were analyzed by Scanning Electron
Microscope combined with Energy Dispersive Spectroscopy (SEM/EDS). The
results showed that the characteristics and composition of commercial face
powders differed according to the type and ingredients of each product. All 3
samples of talc powder were with square shapes with various sizes of 38.6 +
4.5 pm, 42.2 + 3.5 pm, and 44.3 + 8.9 um. The silica type powder was in spherical
shape of 8.2 + 1.2 um. The mica type powder was found to be square-shaped
pieces with the size of 12.5 + 1.1 ym containing spherical particles of 13.5 + 2.2
pm in the powder. The element compositions of selected face powders were
different. Talcum based powders contain the main elements of C, O, Mg, and
Si while Zn was found in specific sample matched to the product report
ingredients. The elements in Silica type powder were found with C, O, and Si.
For Mica based powder, main element compositions were C, O, Si, and Mg
whereas Al and K which are specifically from Mica minerals were observed. In

summary, morphology, and composition of powder stains on fabric surfaces
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were consistent with each type of face powder. Hence, it can be used to
perform comparison tests for types of face powder from the stain. This can be

useful for the examination and as a database to support forensic application.

Keywords: Face Powder, Element Composition, Morpholosgical Characteristics,

Forensic Science
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Tumslieseuuadu 3 dau qall dauil 1 fe dnuaeniedugiusasuiunm

D.

a (% 3

s1nedUszneurenilaiavinduan 5 wandmel doudl 2 e dnvgvnsdugiu
LazUlnasneeRUTENoUveIfieg1il uagdudl 3 Ao dnwaurnedagiured
soeouutidinminuuiufinvesiusazein uazkamslinseislnuaz3inusg
osfUsznauvessosiountsianiiioguuiiuinvesinfissasnametu thiog
el s gieneiados SEW/EDS (Hitachi §u SU1000) Ineld Backscattered-
Electron mode #ndluit 15 Alalaast (k) wazamiafunmiididavens 500 wi
Anngiuinamndaiatiiegnasiua 3 dumis tnanmsmaaeilaluinges
Tneldadfdanssaun (Descriptive Statistic) 1o Anade (Mean) wazdrudosuu
11M391U (S.D.) L‘ﬁaLU‘%EJ‘UL‘ﬁswﬁmLLaxﬂ’%mmaﬂsmaaﬁUixﬂaU‘UaﬁaaLﬁauLLﬂq

AT o uLiuRn

Nan15IvgUazafuTIuNa
nMeTgRiUsufisusnesdUsznouuardnueadugutessosi ey

wlaiaveinlae SEM/EDS 91nmsthsesiauutisinuiingiuau 5 wandnet fnsow

wuituivedihewsstinaeamed Tnensusssiuilusesdouasuuin fiswazidon
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1. wlslianii
anwaznvdugIuvesiiognladantndiuig 5 vila viin1siasisinig

WALA SEM h@ndsa A15199 1

M15199 1 AW SEM U982 08 190N AN

Powder Type Symbol SEM Powder Size

T1 42.2 = 3.5 pm

Talcum T2 38.6 £ 4.5 um
T3 44.3 + 8.9 pm

Silica S 82+ 1.2 pm
Mica M 125 £ 1.1 pm
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a 4 Y @ 2w LY a Y L3 !
PMNMTIATIEN SEM wansliiufadnvaenisdugiuvemaniasiudusias
yin Inenudnuaziunnaaiy degrseynansudniiviany (Talcum) Wudiunay
wanvistude T1 T2 waz T3 tu zdidnwazndnduidunn sunsavdeuiidounn

aaziu Tnenvsuinvesnanilaadsluuilsdve T1 T2 waz T3 10w 42.2 + 3.5 um

[
A a

38.6 + 4.5 um Wag 44.3 + 8.9 um MUAINU BULUTBUNBUA UGN WUTNURIVDY

o o A

& 1 o g a o & o oA v o
wammﬂumuwauﬂafﬂ,uzjmsuadLL‘t’]WN 3 NaRNUNU ﬂzwuaﬂwmxgﬂﬁwﬂmmu

A a s P o & 1w ' ' ) a o ¢
L@JE]‘W"\]’]?EIJ’]ENF]U?%ﬂE]UE]u‘] ﬁ]%ﬁﬂLﬂGlLVu’J'W]’JE]EJ’NLLﬂQ T2 ALLANANNNUNINNEUN

'3

T1 wag T3 lnenunsnuiadnnszatsegsauy duduaistedeenled (zinc oxide)

| 3

Mogludiunauvasds dmfudegruladanirviia S znudunanisusnadu

Y

N39nay Tvuands 8.2 + 1.2 um danndesiudnuazvas®an (Silica) Mludiu

a [

Hauvanlugns 9INMTiAsziaznudanilunsinaudadng uaznsianuansngs

Falaundsusrmsanaudaivuinlvgnin@dnnauedae dvfuudevila M 7l

dunasmdnidulun (Mica) mautlsagfisusrsdnilvgiduusiuvasivunidn Tnewy
YuaRAsUszIa 12,5 + 1.1 um aonanedftudunauvanlugns uazdmudalay
FdusnuaznanruinUszana 13.5 + 2.2 um adnefudalausinulusaegeuds
wila S wawegiie uliindnvasnduguvewtudazein wansdnuaziane
fumnersiulundutisazngy amnsadiuunguiseseymansutisldangunsuas
yuin manunautsiidusunsandeuvdensinay wazgguiwosasiiludaunay
Wands fansnsavinneuazszyvinveadsiavhls Wensudnuvamadugiuves
mantawsavefinua levinmsimsgvivtiowas Usunusinesduseneuvesidslinni
sewmaila EDS LilofnwiosAusznoufid AguarUsinanessigiidussduszney
wanAnsiuladanihidimieluiesmanndiusnnaglinesnuuinavesaswauiily
wazndniiosarnifugnsnianisi nsAnuisinesddszneviadanudidguas

anusalfidunuauifiemenszyriaveandild nansieszisiawazusunnsig

29AUTENBUVILTSEIRMTNAIEMATA EDS WanIRa ANS197 2
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M15199 2 519eRUsTnauveImagaLlslantilinszimematin SEM/EDS

Element composition (% Weight)

Sample
C o Mg Al Si K Ti Zn

Mean 1266 4379 1686 058  25.45 - - -
o S.D. 6.43 7.88 0.91 0.17 3.03 - = =

Mean 1346 4453 1527 0.39 16.73 - 1.28 12.51
1 S.D. 6.40 6.74 1.99 0.01 5.54 - 0.62 6.20

Mean 8.63 46.49  17.63 0.28 26.02 - - -
” S.D. 1.10 3.33 1.09 0.20 3.46 - - -

Mean 3388 4262 - 079 2125 024 0.92 -
> S.D. 10.20 3.05 - 0.11 8.31 0.14 0.46 -

Mean 3358 41.07 6.22 3.71 13.05 2.08 - -
M S.D. 19.60 4.21 2.55 3.55 7.15 1.68 - -

1nAs1e7 2 wuiwdangustady T1, T2 uae T3 fis1mesduszneundn C,
0, Mg, Al, uaz Si adefu sntiu T2 finusng Zn iussdusznevasandesiuna
meneidnvarduguinudunsundnnszaeey wasluradusiaieing
510 Ti Wuesduszneudeiidnuayeyniadiuunisiindrefufuuiwiaddn
defansandndiuszningg C fu 0 wudilisadiulu utls T1 uag T2 winuin
wils T3 fdndiuszninege C Au O Aefduuds T1 uas T2 sghadiulddn diuunds
¥ila S wuswmesRUsENaUNAN fe C, O, AL Si, K uay Ti lnenudndiud3unasig C
gandwlalunguviady dmsuutaviin M nusmesduszneu e C, O, Mg, Al Si wag
K Faulewila M fUSinamesstg C IndiAssfuutniia S uardnwuadiodungu T
wigmsanusg Al uay K idussdusznauvdnuasldsuunudeifuslunly

2. ¢

AnszRanuenvdugIuesindie (dulesssuyd) wazdlndeamas
(Hulodangzsd) fowmaia SEM HANTIAADIUAAIRS A1T197 3 HANTIATIEH
yiiauarUiunusnesdusznauiemaia EDS veafiesnadnilddunufialunis

U5e91U50l auaatNNANTN IUNSNARDILERIAT A151971 4
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a1519i 3 SEM weudulednihe (Cotton) wasidulednIndieamnes (Polyester)

Cotton Polyester

A

1NA15199 3 WAASLTIUA N YL NURIVDIE LAazYia Fanundanuuy

3

Juifnvenduledildunnsneiu Alndleainesaziidnwuzvandulengiseunin
Tonduledouinusezuna 20 um Tngseninainmiiardiaamuidudesingdaeuinniy
anmn1sdndeadule wazannaised 4 nuinisnesrusenau Laud C, O, Ca
Tudnihe wagss C, O, AL, Cl Tudnlndeawves %qwué’ﬂﬁauﬂ%mmam C Turnlnd

LPAWMBTUINNINENENY

A19197 4 wanis1neIrUseneuvesrnie (Cotton) waginlndieawmas (Polyester)

Element composition (%Weight)

Type
C O Al cl Ca
Mean 38.83 57.06 - - 4.10
Cotton
S.D. 4.44 2.25 - - 2.32
Mean 57.87 41.90 0.23 0.46 -
Polyester
S.D. 1.12 1.35 0.13 0.27 -

3. saeUouudediant
HaNITILATIE RN wEN19dug uveIsosaundadantnuuiuiive sl
[ Y A dl 13 P Y [ i
wasUseiuseeviufinazilonuliduian 24 Filue KanN1TNARBILAAIIINITINN 5
Ingnudnuardugiureseslouvaswdslnninfiegauuiuiivesindouasing

Aa v o [

awmesfignusziunazamafiufiszesnauandneiy sesideuntsiifivadudy
drunauvdn s T1, T2 uae T3 fdnwagndniduuiumungunsaniouifivundn
wazlvguanity Tne T2 damuifudnsasnsvundnnszaisegsouy diusesilou
voull S fdnvarvsinay seaidountls M SdnvafuuiunsavdotaziBendng

warfanugusamsinauvesdalaunluiduiu Jednyuzdugiuvessesiounls
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HAVENYA 5 fieg1 donndesiuanvaznsdugiuvesawdslinniiainnisinssi
sumavaantidlensafioniioanainussydu lneasaiuseslouvomanisuu
a v A Y @ v = 4' 1Y) Y @

HadNsz ez ndiUssiusesviuiinaz Nseeziaan 24 Talus ndwndseiivsey
Tngnuindnuasnsdugiuvessesouuteieg anulialiunndaiuie 2 ande

o

e gisiauazUsunasinesruseneuvessesiloundslantuwiassiauu
{18078 SEM/EDS Muniavasaun AN danny (NTaUaRAd) Kan1sMaasIuant
Aan15797 6 wazleviinsiesevlinuasUsunusinesnusenauveassesiouwds

NAMTNLAAEAIDE1UUEN INALDANDSAE SEM/EDS NANISNAADILARNININISIA 7

A15197 5 A1 SEM 999508 0o ut ANt U NN UREHgkar i Lna L d@mas
UseTUTsaIuUN RN (0 hr) wazndaannnulidussesinan 24 $7lug

(24 hr) wardneismesrUsznauunainueunavestsagly EDS

Cotton Polyester

ample

T1

T2

T3
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a 13 4 ) B v a o o
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seeviudl (0 hr) uazndsann 24 421 (24 hr) $2g SEM/EDS

Element composition on cotton surface (%Weight)

Sample
C @) Mg Al Si K Ca Ti Zn
Mean 2748 4792  9.12 057 14.18 - 1.09 - -
0 hr.
S.D. 1352  1.59 5.43 0.26 7.11 - 0.14 - -
T1
Mean 31.26 4340 9.60 0.31 15.53 - - - -
24 hr.
S.D. 8.84 5.24 5.09 0.11 8.44 - - - -
Mean 26.10 36.06 1516 0.56 18.78 - - 216 1557
0 hr.
S.D. 9.97 7.82 0.93 0.29 2.34 - - 1.24 3.81
T2
Mean 30.81 50.70 7.13 034  10.67 - - - -
24 hr.
S.D. 8.90 0.84 1.99 0.12 5.86 - - - -
Mean 26.01 4637 9.71 1.53 1590 - - - -
0 hr.
S.D. 7.99 3.95 3.19 1.44 8.11 - - - -
T3
Mean 29.14 50.84 821 - 11.41 - - - -
24 hr.
S.D. 1246  3.43 212 - 6.03 - - - -
Mean 20.82 47.20 - 434 2155 345 1.10 2.27 -
0 hr.
S.D. 9.08 2.16 - 1.96 9.79 1.24 0.64 1.08 -
S
Mean 33.47 4239 - 1.19 1635 376 - 4.29 -
24 hr.
S.D. 2.99 5.02 - 0.81 3.35 1.97 - 2.14 -
Mean 3318 50.72 3.80 1.71 8.47 1.45 1.01 - -
0 hr.
S.D. 4.03 2.98 1.79 0.74 3.30 0.77 0.25 - -
M
Mean 30.28 4421 526 275 1359 290 1.59 - -
24 hr.

S.D. 2.36 1.83 2.18 1.29 241 0.57 0.76 - -

10397 6 nuisesdeuntiifiviadududiunaundn T1, T2 wos T3
fUSuwe9sny C genitmsitaseifegiwesnauts (ssil 2) enaidunsy
pviavina C anduleihsamegine ilesaneymansutsdeutredaduinuy
wuly dwsunlaviia S uwasulaviin M Famuusunusg C Indifgaiusitagnamauds
uananil Ssnsmusaiiuansfvdunaundnuagsoslundnfurvesutioudasnas

gonpsosiunadelaeny Zn Tuwls T2 uagnuuSin Al wag K galundesialung
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o ¢ & Y] v o = s
A9 7 LL'ﬁGNﬁ']@@Qﬂﬂigﬂ@UTBQ3@8LUQULLﬂQWﬂ'ﬁu’]‘Uum'ﬂWﬁL@aLW@iVIﬁﬂqjg

§UsEUTRETIUT (0 hr) Lazndsann 24 49lu (24 hr) $28 SEM/EDS

Element composition on polyester surface (%Weight)

Sample
C @) Mg Al Si K Ti Zn
Mean 25.85 37.58 13.29 0.37 22.11 - - -
0 hr.
S.D. 2.16 3.52 222 0.21 3.14 - - -
T1
Mean 34.37 40.29 10.06 0.30 14.97 - - -
24 hr.
S.D. 11.77 2.61 4.49 0.04 7.21 - - -
Mean 21.00 35.99 11.68 0.62 13.95 - 1.92 12.72
0 hr.
S.D. 7.44 4.15 4.33 0.27 8.32 - 0.81 6.18
T2
Mean 26.65 42.56 11.60 2.19 11.80 - - 5.99
24 hr.
S.D. 18.78 6.81 6.27 1.76 4.84 - - 2.47
Mean 28.59 46.04 10.82 0.26 14.29 - - -
0 hr.
S.D. 19.78 3.31 6.92 0.09 9.95 - - -
T3
Mean 30.86 44.99 9.91 0.20 13.22 - - -
24 hr.
S.D. 21.54 5.01 7.08 0.12 9.04 - - -
Mean 40.61 38.79 1.94 1.37 13.83 3.45 - -
0 hr.
S.D. 4.11 3.90 0.35 0.97 7.95 1.24 - -
S
Mean 54.11 36.06 - 0.73 4.20 - - -
24 hr.
S.D. 4.38 6.02 - 0.42 1.29 - - -
Mean 22.28 43.10 6.46 6.53 17.51 3.35 - -
0 hr.
S.D. 20.05 6.90 1.59 2.45 8.26 1.97 - -
M
Mean 33.30 43.64 5.35 2.61 13.04 1.71 - -
24 hr.

S.D. 15.78 3.22 3.15 1.16 6.54 0.86 - -

a9t 7 wudingusesideuntsiiivaduludiunay T1, T2 uaz T3
fUnamessn C ganiSinasinitienesdlsannmudsdumsed 2 wazaonados
ﬁ’umamﬁmiwﬁﬂ%mmﬁmmﬂiaaLﬁauu‘i’]qﬁwﬁwuﬁuﬂwﬁﬂ5uﬁﬂumwﬁ 6
iesanenalddunansenuves C niduledn Tuduvesudin s AFanwazulls
vila M Afilun Ssmsanutiinusg C Indidssiulusogiamauts fasmsany
smpsfUsznavddylussdusznevveuiudazadaduifisaiutuses dountiuy

inihe Ineseulouwds T2 demmusig Zn dalusesileuntarin M Tallidnwouy
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nMsUsiusesviufiuasvdsnnn 24 $alas Seanunsadiuuneenainnguviadule
NAMFATIRsIReAUsENeUYBIHANSustulsUsEViuTe B uTiluus
freteadanuindinnuunnsiavesusuiusinesdusenevlufiegieiiingey
Wisuiiguszninefinniafusiuiifundanin 24 4alus udnan1sinsgidngiu

v

Tnsimnmsinszsuuiiuiaiiulinuamuunndsodiaiuldda foraduna
1NNSIEYRLisesiuTinieaynaTiar iaseh Meunuiuaiinimauvie
Juidleuveseyniaiiogluasdusznoundnsusiutisiavinogsldidudofioatu
ileAnugndosuazwiuglunsiesizving desdfafsdadounsndeudiisados
safumFleTEidduUinavessInesdUsEnouTe Weflsananimaans
Tun s wiUsinavessnesdusenouasiidnsLuuLarAULANASTE NI
U%mmamﬁwﬂuiaﬂL'nyauLLi’JaLLazéf’sasmmuﬂq ag9lsfinu n1sAszidnve
maduguvessdnfusiudaiavihusasvialusazan: Tnaiifisuuuuasnnded

aseiu WudeyausznauianmnsaldszundndausiudelinmiuuRodiegield

d3UNaN133Y
Tumsinwsesitouunsinniihannsnsaisuiisusinesdusznouuas
anwauzndugiuvesktdslantiudazvlinlagld SEM/EDS wudtwdsdantnan
HEnSugiudazydadlanuar U AU1R LazadAUTENaUNIINILATNUANAIGTY
TneiiUSnasmesdusznoundniaenadesiudiunaunugnsndnvesutiusasngu
uenani 5@8Lﬁauuﬂﬁwﬁwﬁa&juuﬁuﬁaﬁwﬁumﬂmqﬁu TdnuwaueNIdugIuves
wilafinvifinsafudnuurvesnanisdaniiudazuin Jinusinesduszneues
senouutlainniihvdadanuarlunsieunasdsssoznaniises ouutlduda
vuinfhadulefsssuriasdulodaanesiliunndetu winuUiimes C flas
nlunautsilaviady ednslsfiony Snvamedaguessesitiouutsiinulsiuansis
nuautl nuhdnvasmaduguvesdianilituiussognauaziuiai i
JeaunsatdiduteyalunisasanvSeuiivusiavesudsdaninld arunsaily
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AnAnssuUszneA
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YRS maeraudeyanuimiulselevinn ausliineimans lsasouuesoy
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