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fsansranguaneiieadiu stem cell Tuvanemsu,
WU WU AIRIwasIInIswImg fidauelag
NFUATUAYUUTNITEVAIN NTENTIAITITUGY
(519) wsu.Auaseainiiinlaserduimalulad
FIUNTATYRUTNINITUINNE (579) WU Iednd
\WionsnnaesRinemans waz (319) nsU.n15Iee
Tuay Tnglunsu.nmewaanisnisunme Titen
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Yo IaaeNswIng 13 4 Usenns usvnnsu.
Ananundaliiiiunisiansanitedianysgnald
Hungusne tagtungraneildegliun dediues
uwnganuAsiuNMsUgnatedenlull wa. 2549
uazmsUgnanewadsufidaiienisnw U we,
2552 Ingnsiduunmefidormaliussensla
ToyatiauseiRveansly stem cell luusunalned
Sudausi® w.m.2544 finshasielsamenuialungamm
ilevernsinuilsainlage stem cell sioundl
nsanuiludneans Time magazine Tud w.d. 2548
F 5wl stem cell lumssnwgUaelsaiila
szergaving leeun1side (Experiment) vi1n1s
Snwnlagunmduaziiaeiunisnaniaszie
gelunsdlilmungmnevessemelneasdedlasy
NMIoUIAIINAMLNITUNIITESTINNTIETuAURDY
waelul .. 2550 Agence France-Press (AFP) loszy
1 UrgaINTal1uUn1sInwInag stem cell
Tudssnalnelalaglifimsnivaugua wavilteyad
fiffheannndi 200 S nilandhfumsinudne
stem cell Tulssnguia 4 widlungamm
n15eAUsI813e9 yuNBIvRIHAUAY
nslaananfuaigunInen Digital Economy
: yataqtuiidulanvesnmsiandoyasinu new media
Tudeduoeuladyilygusloalitineeiudenaenim
Fousfuuey viliddsenavgshadunisions
riudemaniifiansefunssuuasuinisliidns
quilaa sihlvmbeausineg MRedosiosiuin
Tiwinviu Ingivennsuwsiaznimdulaliauiiulag
agustall InensrnasneulasanuisUssmelnelsy
Toyadn aunauiinisuiuasunIAIUAL new
media lnsnisdadsaninulavmifidve
(Wazwalne) u Weidiussuunismhiuguanuios
(Self-regulation) uazaadayminisgnieaseuain
Tensafidmanssnumsausiodsnunininhs e
msanairuARiRyhlswanyhaumedinfuraveu

Journal 1-2558_by fon.indd 7

warUszarufumnreauiiieateslunissau
%ULﬂﬁauIﬁLﬁmaaﬁﬂiﬁwﬁ’UQLLamuLaa (Self-Regulatory
Organization: SRO) ludsau Ineinsainanitu
ns@nwIdumsUssnduiusuasviidelawanls
Toyadn lunsiFeunmsasuagdu aadus gty
nshinusludeuan anuslugunie iuaes
Tumsinauedufazuinisidilsismaninuay
audanfovosdudiuinty i lddaue
Jewugtlunmsdanistyminisiawanli 3 Ussiau
g 1) NMIAMUAUNUINTBIMIIBNUATUAN AU
guanislawanlviunuimansianififidaiau
Tnglawzognabedio msfmusuasiny 2) n1siiia
wrnsnisarvanlugunisvendusulladu
fienedud vi3e net idol Tunmsliieyaduiigndos
wazifulsslovdinninislavanviude uas
3) iuaseddlumsysannsmsvhnusiuesnaly
waztanyulun1sAIvANlevAEILLNNDIVRINENS
Msensguam lenaniwesindunisaiuauinl
dowdnuasteuada/mmifiearh frmuuansiann
sadlovn apsud FBmsdamens audnitarlawan
waznslasuluduseniavesisnsianiusenis
shlmemsidiausludesada/mfisuann
thiauedufaunssuaiviliguslnadadymls
wnungludagtu uuuewinaassluduiidugus
fensgnsAdnoaiiiowrsusiauasdenuldnginin
¥dndunisiidunsysanmsynniadiuiiioan
Global impacts 371 mass media luguwuuthnsaun
nsuensenieuuztAuf1aInAuAFan nnsli
AwAnuvesUslnaldAuMuazMsUeniE e
wuzihaudlnedvesduditug Tasyatiuay
3 ¢nu A Digital forensics Lab, Internet monitoring
and analysis operation room 8z One Stop

Service Room
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sUnuulUamesuaztiauauuiidiu 17 Seq
i 2 ngu Srnanuiidunsdaaulilizuseda
IINIUAVIBNIIANENITTUNITEIMNTHALEURTUR
nMsUsEYN™ il

1) ngueuduasasuslnad1unansinel
guams 4 19¥a Ao Tetadl 1 Ussmatledas
N¥ouRUIIEYas AL 10,000 UM oA nasuEes
“nsdnn1slaymindnvuununety o Uszlaude
2455087 Iy agaigiuns fSiaus lsameuna
Usglaudy 2.y35ud s1etad 2 Lifnasulalddy
1978 $19%a7 3 Ussmiadetnsndenduseta
§1U3U 5,000 UM $112U 2 57978 TEuA naauEes
“UATINIARWIFVAUIALHIEREI Mg TURN
srUUlAgNIAUTEYITL” 1AY WI9ITTAN BT
INAUIAUATYOULAL 9. VBULAY LATNAIILITDS
“Uuidsuiiieasundasnislindnfausigunim
Tunuduasesfuilnn 8. vueed 2.455u8” Tae
neyauna viey lsswenuianuesi 24358 uareia
Py UsenadeUnsnsaudus19iasnulu 2,000
um leun masuiFes “TassnaiiseTsnaniw

1%

rUaendetuslnaanginudludaUssime”
Iag waasyy daszunl d@1tne1ms d1tinau
ABIENIIUNITOINITHALEN
2) nauaudseTeiainudasades 1y
a o I3 o A o A =
HARSMIFUNIN 590 3 519TaRe S193an 1 L
naaulalasus1eda 519989 2 Usemaflelnsnsou
R{U519Ta918IU 7,000 U 30U 2 57978 Lo
NAUSeY “AsUseiliunundunssulumigusnns
Ugundl anspuaseeesen” Ine ney.alssin asosa)1d
AUNIUAITITUAVTINIANTTUATATRLTET kay
HAIUIEDY “WAANSVIABUNKATNILATYFAIENS
YBINFUTTAUTILNN T MHUNEUIEUEN L5ane U8
P So ey a
eI 2.UTTNE” ey Ary.gund viey lsanenuia
a Au ¢ o A I P a
MBI 2.Y35UE 51977 3 UsenmiatleUninieusu
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guyuiun1sTufauUAuATaeUInAlusEAU
Ugugiidnsilumyinuuasnegnvesenujiue
U al I3 =4 a
PIOUNTIULATENUSEASALRYTREA NIUANY M.ULE
2. NS5 TAY 2.@NAUAT LAE AN.ARNIA ANISUAINT
159n81U1aNTL019158 H ue191ls . nssaunilay
2.ANAUAT
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auaInneingnszoidsadelnsiinuas
Sumedilinlvnunly Tandsulnanarsiiadu
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WeUIu1 (Quantitative Research) lngagunsdia
ey wardsmsliadadugs lussdumsathah
WUUelATIASNY (Structural Equation Modeling)
Tnefuisintuludion "Sem ienlslumsainasuy
WlATIATIS ADINTIUANNEIA LAY IIEaTLIYN
yosmsaisuuudilassadienou elvauide
finafiauysaluazanunsoiluldusslomnildnely
Tnefiseandeaiugudiiolud

WUUYIa89aNN1TIATIATIY (Structural
Equation Modeling) tlu3msysannmsseninawuy
$ransiidaunsnanes aunsluasaieiuldlat
fnUsdaunauassiaudsune wunzagldlunstudu
(Confirmatory) 11nn31M3AM (Exploratory) Hite
daduladn Tuwafiadstuannguiuazmsvumy
sATetAgTedludnuuzauduiudideain
fABen lwadsanive (Causal model) fanagnsia
wntieadiodadoiouiiouiutoyasss foluns
Anszrnugenadoavaslinan uvgullngly
G?J’auual,%wiz%’ﬂ@ (@3ua Asntiud, 2553)

foulvddnlunsfuauduiudideaieg
(Tracz, 1992 91909k Schumacker wag Lomax,
2010) A

1) susiidummgoainteusuusiduna
(Temporal order)

2) Fosilmnudiiusszmrineduusidumg
wagduUsduna (Existence of covariance or
correlation)

3) WedinmsmunuiuUsuwdF s
gapailuinduUsna (Control for other causes)

N153AT181lATIAT9ANFUTUS T8I
fudsiieglunuuiassanuusiaveUgiudswa
wioi3eni1dninanadninanianss (Direct
effect) uazdninanisdeu (Indirect effect) lagn1s
Beuluguuuunmiduniennuduiusvesiouls
(Path Diagram) MsaSueBeidinannsiuay

-
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mqé’auﬁtﬂumia%’wgﬂqummé’uﬁuﬁ‘iwdw
fulsmguinsuiusiodinimeaeuitimiedia
(8138 LaAYEUR, 2545)

WUUD1a09ENNTSIATIAs19ilpeAUTENOU
Fauszneusne fuusmeuen (Exogenous variables)
AofuUsiilulgsudvinanninusay wazduys
a6y (Endogenous variable) e faudsiilésu
SnEnaanFaudseuaiiulsaneusnuasiauys
mely Useneumesiiusuaa (Latent variable) fi
suusiinAlagnssliildidesangidelsiannsain
wodunalalnensagiulsdauns (Observed
variable) e fauUsiiaunsainamiodannle
Tnonselagnisiansanainmneuiitinualifu
wuvdauay (5519 WM, 2556)

BMIATZIBUIINMTIMUALUUSA89
ANUFUNUSYBIRILUTINTANUENRUS B 1als
sudsladumsiudsladunaldmaiianmsinsei
nsanney (Multiple regression) N153LASIER
p9AUsENaU (Factor analysis) LagA1SILASIZA
dumns (Path analysis) saufuiiienidvina
Wnensauassseustuinsudsiiunisveaey
goauuiaeandens fu Jsusznoude

1) LUU1a8IN5In (Measurement model)
Ao LuUSaeTianImUEURUS T I AwU el
LazfuUsdunn wuusiansindanunsatnlea
LUUTIEDINITINENTURILUTNBUDNLAZIUUTNADY
As¥ndwsusunlsnmelu nsieszvdildaents
AAs1zvinsAaUsEneaU (Factor analysis)

2) wuvianslassasns (Structural model)
o wuusiaesfinananuduRussEnIaiauys
MeusnkazmnUsAely (waanwal 5ude, 2542)
FldmsieszRdums (Path analysis) warnsAs e
n1sannee (Multiple regression)

nsielaglinisasieiuuudaaseasi
(Structural Equation Modeling) ﬂ%ffﬂ%(ﬁfaﬂﬁﬂm
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IngdvoyaannauuszyIng (population) 3o
10819 (sampling) NHIIULINNE TABNITANE
u1ne199zdun1sfnyiiumsduauduius
Tuaunts udnhaeuaie 20 kadwsila Aediay
- = N o ' =
Mmwga nididvunnvesseunsvisoniagliii
FosuanavanaUszneu (@enalufienly wifnuung
a o O N aa &4 oa o o 1
NATe) NelBNIEnie Ao nIdlMuinnguAIegnd
Tupin AxtenliFinys Latent Variable Aausing 20
selenavaingudeodstosianiianuisofinula

Ya o ¥

= =
mamwmmmmﬂmm

Y

funounside
¥94n1T3TA1uguaIn Lar@nwinssanssud
Aetestunuiuguamiinudne iloadluina
ﬁugm uagfvuAnsEUIUNSARAan1 ST 1L
Tngazlddoyanamnsnesuigliamssanssud
Anw iudeya nszving wazesuienald Juin
Jusmuuunguiininenawinnside

gond Uil inannuae 819 Lisrel,
Amos, Mplus, MLwiN, EQs, LISCOMP, Mx,
RAMONA, SAS PROC-CALIS, STATICA-SEPATH 1Jugiu

Fumeulunmstinsiest Fuandosilnng
SEM fimsszylanna Feagliiudds vionngy
Tumensiuas Jaudusmensiuag usdnivajasaua
MsdansenTBouyneids (Syntax)

N1591adeyanuwal Ana6 35ty
ANWEUTENE

n1snInuALd uIzas 19dnUsUTENeU
1AT9a519n9U 1AEN151IARILUIAIY

1. nMsnedydnualuessinlsiuanvuy

a P a o« . s =% va v

dwidey 1Send1 “observe variable” Wuleuvely

WU inszdullereuaulanazfinuisieven
' a o = o 4 A a

U998 YsontldeiusTaneesule (textbook)

wladladwingnaemsdluiiom
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2. mynedyanualvesiulsiudnug
21naw 13ena “latent variable”

3. MINAEU nsdlidugneasiged Ae
effect line Fsazuansoanunduamisfines

Famwdweszeonuniium Standardize
coefficient 5¥n314 latent & latent #1384 observe
variable ﬁy}\‘iﬁmi%lﬂgj observe variable U84 latent
17 Ssazuansen Factor loading wazLAUgNASARIN

I~ . . = I | a s
A® correlation line P93LL@AIDDNUNTUANITIULHDT

ﬂ’l%%m_qlﬂ’aﬁmL%Nﬂgamﬂa@ﬂﬁ%ﬁﬂwﬁ
Tama (Model Identification)

dlesfiunisadsinuudlaseads (SEM)
ufiGeudes §Idedesszymnumunzanves
msanslina (Model Identification) aasdula
Iuiindunun1sAnYY (FuUsifisanenenis
Asevinseld) Tngaztusmudsdanala wagiy
Srunudulsruiaanduiiaindanumunzay
AuguIusLU s ol

Funouusn Adeasfesinwrasuvondy
yinidufiiuiis Effect uag Correlation Line Wilé
nasaAldsuduTmetan wagn
ANw131 A1 M Id (Model Identification) 11nA77
Hoanin wsewiniu 1udu

dun13 Model Identification= n(n+1)/2

Asel A M. InnisuuaImsines
AINTIn (Wafe anunsamliunsiaseilunala)
over identification (ns@ilya1unsaAIuINE
28nNUlANINATT BAaINNANBNUITEALANTUNTS
AuuAAT Constrained Parameter Tu observation
variable shusn) temuruidulveglunasiding
A36l A MUL<tiogn s uummsiwesideanisin
(Wafe lansaafunsitasizilanale) Under

identification

o o I
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A6 A1 M.L = WNAUIIUIUAINISTLH BT
#99n1570 (Nade luwugilianiun1simsiei
Tuwea) Just identification

NNSANWLEUNIFITLEAS (Parameter)

MsAnwILEUNISITmes wusUssianle 2
Ussuaneal)
1. Constrained Parameter: CP Aig N13Muun
Al Funsfimesdidu tieanwisdnetas
Taednunaliidu 1.00 ws1gd1 A1 factor
loading Aanndigade 1.00 AReLTeulaiiou 100%
waziiiorinisdinuan 3eudes Liieanan
Wi iiwedad 1 Aves 1 latent udtiy azannsoan
wsdwesly 1 a1 wieldrmisfiwmestesnia
A1 M Id Ju over identification @sazdenalif
gonFusTldmuwaluaunislasadismzssaua
df WuA1uIn wags1eeuAn SE nieunlean t-value
Dudy
2. Free Parameter: FP fa n1sUaseli
wfiwesidulunudass hrendusiduimuiu
I NSAAUANENVDINITUATILAATNITLADS
ATNITAINUANANVBINITILATIEA
mwwmﬁmaﬁwumﬂumﬁmeﬁazﬂmmﬂwmwé’ﬂ
HideuveeNeEseduUINeNLIS NI o
1. AIAUANSNIDINITILATIEA
NS TRDIHIUNTIATIZY Maximum Likelihood
Taga1 ML azidunisiasigsiainisfiines
TudnwaednUsidu Numeric Variable
2. AMAUANANYDINTTILATIEA
ANMNNTITRMDTHIUNITILATIZA Weighted Least
Squares lngA1 WLS azidumsiiasigsmmsfines
Tudnuaesudsfidu Categorical Variable
3. AMRUANANVBINITILATIEA
AMWITRWBSENUNITIATIEY Robust Weighted Least

-
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Squares lagA1 WLSM avidunisimsiev
Armsfiwesludnuazdulsiiu Catecorical
Variable wagfin1sw3auiisudangy 1usiu

el A3nsivuandnveInITIAsz
Amnnsdiees nsalae imvualugeins fMyeins
atmuaaiiug il wasdrAfiugiufinuaud
BOWAKITITORNHALRITEATIAARY WazTuTaNS
fruandnreInsiasedanaimesiivnga
solU wazsieiinsdmmuandnvesnisinsize
AT luvanesendwiiaveanddufiou
Lﬁ@TﬁLﬁaﬂwé’ﬂmaaﬂws%Lﬂ'ﬁwﬁmwwsnﬁmaﬁﬁgﬂé{m
n36l genAwI Y MsAwInEnsaanm Warning Liou
Hadudosldainuazidenlun1seruna output
Yowondsuar ANy Naouse] WL iaTy
M3ANY1I1 Model fit ffudeyaialsyant fesiiansan
1ABN1981UA1 P-Value 11nnan AszAutidAgy
m9add nanafe Wlediteldteyadeusednyg
mnnsluiutoyaumudatu doyadassdntas
wansraeanidusydnd duduumindvasiiegn
FisFnunifumrsnduesszvins @neevdnsasnd?)
Trefiukun1sANYII1 ANUNING Fzfounilounuy
aenpdesiiu Tne@nwiainan Chi-Square Faagdos
g9u5u Ho

TunadlonnEeudes azuanmasonunidu
AwaNsn (A) , Al (PHI) wazA1aadi (O)

Auandn (A) = Faazedune factor loading

Anaad®) = Jsavedune error

Al (PHI) = @99gaSu1e correlation

ASANEN covariance (FNARNILLISLISUFI)

ASEIINNISANE observe variable (AR
wUsusau) Tudives Observe Variable 814
ANMNULUSUTINYRY X1 azldns@euaunisidu

Linear Statistical Models: Regression f4il
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Var(X1) = Var(Alatent variable)+d

neAduNs = A2Var(K) + Var(d)

N3YIN19AN®Y covariance (A1A24
wUTUTIUTIN) F211719A7 Observe Variable 52U
9791 AIANNLUSUTIUTINURIAN X1X2 agldnsideu
a3y Regression il

Cov(X1,X2) = (AX1)AX2) (PHI)

X1 X2 X3
X1 Var(X1)
X2 Cov(X1,X2) Var(X2)
X3 Cov(X1,X3) Cov(X2,X3) Var(X3)

gondSashmsFnulldamneaTimanzay
Y93waNFLIS (computed covariance matrix : )
WazFTeNAIAEYINNTIATIEY (sample covariance
matrix : S) TAIFnwTANaenRdetULVENG
fivnzanvesendwsuiol

Tnedesdinnuyinfures Wvsndimunzay
Y93waNFLIS (computed covariance matrix : )
LazaaNiLIsILIIINITIATIENIINNGUAIDENY
(sample covariance matrix : S) Ineazlanaves
PuanssTitios azliimann (residual covariance
matrix) Fsazidunisiiunsng fmuizauves

faWAlIs (computed covariance matrix : 2.)

X1 X2 X3
X1 Var(X1)
X2 Cov(X1,X2) Var(X2)
X3 Cov(X1,X3) Cov(X2,X3) Var(X3)

s

113NaUM8aNALISILYIINITIATIZAIN

n&ueee19 (sample covariance matrix : S )

X1 X2 X3
X1 Var(X1)
X2 Cov(X1,X2) Var(X2)
X3 Cov(X1,X3) Cov(X2,X3) Var(X3)

Y1 dl vV dl U U 1 1
aslmmaaﬂmmuawqm Tnernedliunnmg

AULIN DIVLNUE AL
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X1 X2 X3
X1 Var(X1) fie (X -9)
X2  Cov (X1,X2) Var (X2)
Ao (X-9) Ao (X-9)
X3 Cov(X1,X3) Cov(X2X3) Var (X3)
Ao (X-9) Ao (X-9) Ao (X-9)

namfeANadnslaves (X - S) lameonun
oeian Inerdedliuanseiuun fsmingay

A1 Covariance agtdumviuennans @an1s
AN tudIuYes output kansAn Correlations
= ! Y & = ¥ o o o A
NazausanansAliliudtodninvesianysng
Multi-Collinearity

NSANYINATDIA R-Square NalA Estimate
fifnge Tunqudiudsuy wanslatenuaiunse
YBINSUBVIENAFUUTIUAINTdmagINIFILUTaW
melungy

wazNISUERIAN R-Square Tudiuwes Latent
A v X &, a = ¢
Nas197u 2w un1305U1809 % YBINTNYINTAINTD

ANSYINUNY

NSRAFONANVNEEIBIEINE] AN IS
Sfagungsnuutdialasasadna

netllirenAuwsisz etz Ao san
A3 NTETFILUUIRNLATIA5 (Structural Equation
Modeling; SEM) Tuaidevesidesdmuuuidasiai
fmnzauvdolilnefinsanddseludibuiug

#1 Chi-Square AOIAITRANINATIAITEAU
HodrAgyneana (P Value > 0.05)

A1 Chi-Square/df ag@aslarlainasiiu 2

A1 RMSEA asfiinsinn 0.05 (RMSEA < 0.05)

71 SRMR AsiiAntieendn 0.08 (SRMR < 0.08)

A1 CFI A5iiAuInAd1 0.95 (CFI > 0.95)

A1 TLI @353A1U1nA31 0.95 (TLI > 0.95)

o o I
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A1 NFI @158@AU1nAI1 0.95 (NFI > 0.95)
A1 NNFI A353A1317N731 0.95 (NNFI > 0.95)
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Abstract

The purpose of this study is to focus on residual substances in pork and provide
guidelines to solve beta-agonists residual in Saraburi Province. A 125 sample has been collected from
fresh markets, movable markets and food shops across 13 districts for analysing residual
substances of beta-agonists: Salbutamol and Clenbuterol. The results show that two samples
or equivalent to 1.60 percent have been found of having beta-agonists that consist of each
one sample in fresh-food market and free market but have not been found in restaurant.

Comparing with 547 observations drawn by the pig urine from farm in which
four samples (0.7 percent) are reported to be positive. As indicated, although the Royal Thai
Government has implemented policy measures to prevent the use of beta-agonists by farmers,

this has been used illegally in order to feed pork by the farmers who do not realise the risk
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n
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~
v

of chemical substances associated with consumption. Another limitation is a lacking of monitoring
due to there is no locally testkit equipment and needs to import from overseas. In
addition, current regulations that contain penalties are inappropriate and should be designed
for higher penalties. It is also necessary to coordinate with Department of Medical Science

so that the test equipment can be developed that assist monitoring the chemical substances

in order to gain efficiency and reduce the cost of laboratory.

Keywords: Clenbuterol, Salbutamol, Free market, Beta-agonist
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Abstract

Consumption of repeatedly heated cooking oil is associated with many health
problems. The objectives of the study were to determine the awareness, frying practice and
oil quality of deep fried food operators on the usage of reused cooking oil in Buri Ram Povince.
The associations of food operator’s awareness, frying practice and cooking oil quality were
also considered. A cross-sectional survey was conducted in 4-27 January 2014. Questionnaire
used as a tool for collecting data from 42 participants by face-to-face interview. The test kit
for measuring the level of total polar compounds of oil samples was used in this study.
The results indicated that almost half of them had awareness score less than mean (47.62%).
The majority of the participants agreed that reused cooking oil is the cause of health hazard

(88.10%). However, more than half of them possessed improper frying practice (52.38%)
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because there were food operators did not use refined oil firstly each day (28.57%) or decided
for replacing or adding by the refined oil after the physical changes of using oil had been
occurred such as the using oil turned dark or emerged sticky bubbles (26.19%).
Although most reused cooking oil samples were acceptable in quality, there were no significant

association between awareness and practice (p=0.37), awareness and oil quality (p>0.05),

and also practice and oil quality (p=1.00). In order to reduce the health risk from reused oil,
the awareness and frying practice of food operators especially the issues about heating usage
for frying, nutrition of reused cooking oil, health hazard of reused oil fume, consideration for
adding and replacing the reused cooking oil, the use of refined oil firstly each day, must be

developed and improved.

Keywords: Awareness, Oil quality, Reused cooking oil

INTRODUCTION

he use of reused cooking oil is

T generally acceptable in household,

stall, restaurant and food factory

levels because of reducing the expenses.
Most of the cooking oil will be partly changed
when only it turns dark, becomes more viscous,

produces bad odor and emits smoke more than

normal. These visible changes are the late stage

-
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of oil degradation because the chemical
reactions had been occurred. These reactions
including oxidation, hydrolysis and thermal
polymerization, can occur within deep frying
process causing the alteration of the oil quality
both physical and chemical properties."”
The health effects such as increasing blood
pressure, serum lipid profile change, lipid
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peroxidation, homocysteine level change,
atherosclerosis occurrence, liver genotoxicity
and carcinogenicity, and platelet functions,
could be affected in animal models fed with
reused cooking oil.*® There is a group of
substances occurring in heating process calls
“polar compounds” which are not stable
because they can react with other substances
making oil get worse in quality.” Consequently,
the Ministry of Public Health of Thailand
determined the quality of cooking oil by
specifying the upper level of polar compounds
of 25% by weight since the year of 2004."”
Due to Buri Ram population consume a
large amount of deep fried foods especially
meatballs and profit-based sale making food
operator use oil repeatedly for diminishing the
expenses, therefore the quality of cooking oil is
able to impact the health of the consumers.
Awareness and practice of the food operators
about the usage of cooking oil are important
factors on the quality of the cooking oil. Hence,
in this study these factors will be considered as

well as the quality of the cooking oil.

OBJECTIVES

1. To determine the awareness and
practice of food operators regarding the usage
of reused cooking oil.

2. To examine the quality of reused
cooking oil by measuring the level of polar
compounds.

3. To consider the associations of food
operator awareness, frying practice and cooking

oil quality.

Journal 1-2558_by fon.indd 29

MATERIALS AND METHODS
Study design

This cross-sectional survey was
conducted during 4-27 January 2014 at the urban
area of Buri Ram province. This area consists of
the full area administrated by Muang Buri Ram
Municipality and some area administrated by
Chumhed and Isan Municipalities closed to
Muang Buri Ram Municipality area.
Participants

There were 42 deep fried food operators
who participated in this study. The inclusion
criteria were Thai deep fried food operators at
aged at least 18 years old.
Questionnaire

Due to there is no standard questionnaire
for evaluating awareness and practice of food
operators on the usage of reused cooking oil,
then the questionnaire for these issues had been
constructed in order to use as study tool.
The criteria for designing the questionnaire cover
the issues of consumer health impact, oil
deterioration, nutrition value of fried food and
oil adding or replacing decision. The constructed
questionnaire had 4 parts. The first part was
general data comprising 10 questions such as
sex, age, educational level, the best and the
worst-selling days of a week. The second part
was awareness data consisting of 13 questions.
Each question had 3 possible answers that were

” [

“agree”, “not agree” or “not sure”. The third
part was practice data composed of 4 questions
that were whether the refined oil is use firstly
each day, how many times, when and how you
replace or add the using oil. The last part was

hazardous information source data consisted of

o o I~
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2 questions that were whether the sources you
receive information about hazard of reused
cooking oil, you want more information regarding
these issues and any channels. The questionnaire
was considered in content validity by 3 experts
at nutrition. The content validity indices of part
2,3 and 4 were 0.85, 1.00 and 1.00 respectively.
The questionnaire was than adjusted according
to the comments of the experts for use in actual
study. The data were collected by individual
face-to-face interview.
Polar compounds measurement

The determination of polar compounds
by adsorption chromatography is the most
accepted method. However, this method is
expensive and time consuming. Therefore, the
test kit was used in this study. The test kit for
measuring polar compounds was sold from the
Center of Medical Science branch 10 (Ubon
ratchathani). The test kit had accuracy value of
99.2%.“" The oil sample from each respondent
was collected before adding or replacing with
the oil in the best-(1 sample) and the worst-selling
days (1 sample) of a week.
Data analysis

In order to evaluate the level of
awareness if respondents answered “agree” in
the 7", 11" and 12" questions in the 2 part of
questionnaire, they were received score of 1
otherwise they were received score of 0 for each
question. In the other hand, the rest questions
the score of 1 were given the respondents
answered “not agree” otherwise they ware
gotten score of 0. The scores were summed up
and classified the level of awareness into

2 groups, greater and less than mean value.

-
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The proper practice was defined
according to all these criteria, using refined oil
firstly each day, using refined oil for replacing or
adding to the using oil, replacing or adding the
oil before physical property changes of the using
oil (oil color, foam, odor and smoke) can be
observed, otherwise the practice was defined
to be improper.

The level of polar compounds in the oil
was considered to be acceptable (<25 % by
weight) or unacceptable (>25% by weight). The
upper standard level is set from the Notification
of Ministry of Public Health No. 283 A.D.2004.

Data was analyzed by the use of STATA
software (version 10.1, StataCorp, Texas).
The data was analyzed by descriptive statistic.
The association of awareness, practice and oil
quality was determined by statistic for category
outcomes, the Chi-Square test was used in
the case of conditions were passed otherwise
the Fisher Exact test was used instead of
Chi-Square test. A p-value of less than 0.05 was
considered to be statistically significant.
Ethical consideration

Khon Kaen University Ethics Committee
for Human Research has reviewed and approved
this study with respect to the methodology and

ethical considerations.

RESULTS
Demographic data

A total of 42 deep fried food operators
were willing for participation. The majority of
participants were female (69.05%). The age of
participants ranged from 23 to 68 years old with
the mean of 43.31+£11.24 years old. Most of
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participants graduated from primary school
(42.86%). Both the best- and the worst- selling
days of a week were Saturday by the participants
of 52.38% and 26.19% respectively (not the
same operator). Most participants of 92.86%
used palm oil, while the rest used lard (2.38%),
soybean (2.38%) and coconut oil (2.38%).
These participants sold fried meat ball (71.73%),
Dough stick (11.19%), Banana (7.14%), Chicken
(4.76%) and green bean fried with flour (4.76%).
Awareness of the usage of reused cooking oil

Almost participants (90.48%) disagreed
that usage of reused cooking oil for frying food
is cost saving where as there are no bad effects
to health. The majority of participants (85.71%)
did not agree that the quality of the oil remains
the same not depend on how many times it has

been re-used for frying. A slightly majority of
food operators (54.76%) did not agree that the
oil quality is the same not depend on heat
exposure duration. The respondents of 71.43%
disagreed that the using oil will be added or
replaced by refined oil when only it turns dark
in color. Slightly more than half of participants
(52.38%) agreed that the oil heated at high
temperature will accelerate oil get worst in
quality. A slightly majority of the participants
disagreed that nutrition of the reused cooking
oil or food cooked in that oil will not lost by
52.38% and 57.14% of the participants. The food
operators of 88.10% agreed that consumption
of reused cooking oil is caused health hazard.
Other details are shown in Table 1.

Table 1. Awareness of the usage of reused cooking oil by food operators (N=42)

NO. QUESTIONS

1 Usage of reused cooking oil is cost saving where as there are

no bad effects to health

2 The oil quality remains the same not depend on how many

times it has been re-used for frying

3 The oil quality is the same not depend on heat exposure

duration

4 Adding or replacing the using oil when only it turns dark in color
5  The used filtered oil can be used continuously until it turns dark

6  The sediment removed oil can be used continuously until

it turns dark

7 Heating oil at high temperature can accelerate oil

deterioration

8 The fume of reused cooking oil is not bad to health

9 Nutrition value of the reused cooking oil is not lost
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NUMBERS OF PARTICIPANTS

AGREE NOT SURE  DISAGREE
3 (7.14%) 1 (2.38%) 38(90.48%)
2 (4.76%) 4 (9.52%) 36(85.71%)
6(14.29%) 13(30.95%) 23 (54.76%)
11(26.19%) 1 (2.38%) 30(71.43%)
3 (7.14%) 4 (9.52%) 35(83.33%)
3 (7.14%)  6(14.29%) 33(78.57%)
22(52.38%) 14(33.33%) 6(14.29%)
1 (2.38%) 12(28.57%) 29(69.05%)
3 (7.14%) 17(40.48%) 22(52.38%)

T I
ANFFITDINNTUALY QUULADULNTIAL-LUIWIU 2558 3]1

5/5/58 BE 6:40 PM

X
A
(o)
w
-~
[=
=
-~
n
)
~
v




A15199 1 (id)

NUMBERS OF PARTICIPANTS

NO. QUESTIONS
AGREE NOT SURE DISAGREE
10 Nutrition value of food cooked in reused cooking oil is not 4 (9.52%) 14 (33.33%) 24(57.14%)
lost
11 Reused cooking oil is caused health hazard 37(88.10%) 4 (9.52%) 1 (2.38%)
12 The oil you bought is refined oil 34.(80.95%) 8(19.05%) 0 (0.00%)
13 You will add or replace the reused oil when it has negative ~ 6(14.29%) 3 (7.14%) 33(78.57%)

effects on food e.g. food texture, taste, greater than

consider to consumer health.
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After the awareness scores have been
summed up and classified as described earlier.
The mean value of awareness score of these
participants was 9.86 points. A slightly more than
half of the participants had score higher than

mean (52.38%). The rest possessed score lower
than mean (47.62%).

There were least participants getting
score in 7", 9" 3 8" and 4" questions
respectively. To improve and develop the level
of awareness of food operator on the usage of
reused cooking oil, thus, it should has measures
for giving knowledge to food operators about
heat usage for frying, reused oil nutrition, health
hazards from fume of reused oil and criteria for
oil adding or replacement decision.

Frying practice

A slightly more than one fourth of the
participants accepted that they do not use
refined oil firstly each day (28.57%).
The participants of 26.19% replied that they will

add or replace the reused oil after physical

-
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characteristics change of reused had been
occurred, such as the oil turned dark, had sticky
bubbles or emited smoke more than normal.
Almost of participants said that they will add or
replace reused oil with refined oil (97.62%).
However, according to the criteria described
earlier, more than half of participants (52.38%)
possess improper frying practice.
Health hazard perception

Television is the main source to receive
the information of health hazards of the reused
cooking oil (61.90%). However, there were 11
participants (26.19%) never know about this
issue before. The majority of the participants
wanted to know more about the hazard through
the pamphlet (80.95%) and television (69.05%)
Quiality of cooking oil

In the best-selling day of a week, 11.90%
of the oil samples were determined as
unacceptable in quality. However, in the worst-
selling of a week, 4.76% of oil samples were

unacceptable in quality as shown in Table 2.
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Table 2. Numbers and percentages of reused
cooking oil samples according to percentage of
total polar compound

Number (%)

Total polar compounds The The

level best-selling worst-selling
of aweek of aweek
9%-20% (Acceptable)  33(78.57%) 36 (85.71%)

>20%-24% (Acceptable) 2 (4.76%) 3 (7.14%)
>209%-25 %  (Acceptable) 2 (4.76%) 1 (2.38%)
>25%-26 %  (Unacceptable) 5(11.90%) 2 (4.76%)

TotalL 42 (10000%) 42 (10000%)

The associations of food operator awareness,
frying practice and cooking oil quality

There was no statistical significant
associations between the awareness and frying
practice (p=0.37), awareness and cooking oil
quality in the best-selling day of a week (p=0.66),
awareness and cooking oil quality in the worst-
selling day of a week (p=1.00), frying practice
and oil sample quality in the best-selling day of
a week (p=1.00), frying practice and oil sample
quality in the worst-selling of a week (p=1.00)
and also the oil quality in the best-and
the worst-selling days of a week (p=0.25).

DISCUSSION

The study in 9 Provinces of Thailand
including Bangkok, Lampang, Phitsanulok,
Nakhon Ratchasima, Udon Thani, Chon Buri,
Phra Nakhon Si Ayutthaya, Songkhla and Phuket,
there were 13.80% of oil samples expressing

total polar compounds greater than 25% by

Journal 1-2558_by fon.indd 33

weight."? However, in this study found that only
11.90% and 4.76% of samples in the best-and
the worst-selling day of a week expressing total
polar compounds greater than 25% by weight.
Although, both study used the test kit
for measuring total polar compound similarly,
but using different versions of the test kit.
The differences of measuring method, collecting
period, percentage of oil types as well as food
types and also the test kit versions, may be
factors affecting the oil quality measurement
results. The palm oil is rich in monounsaturated
fatty acids and vitamin E resulting in its ability
for resisting thermal oxidation and producing

19 |n general, food

less degradation products.
operator often use low heating temperature for
frying meatballs causing the food operators
replenish the reused cooking oil when volume
of it is decreased before the reused oil turn dark.
Moreover, in meatball frying process,
the appearance of fragments of food or
seasoning after frying is lower than other food
such as chicken, pork, banana fried with flour.
These support why unacceptable oil samples in
quality is less due to palm oil was use by the
majority of the participants (92.86%) and most
participant sold meatball (71.73%).

There was no statistically significant
association between awareness, frying practice
and cooking oil quality. These reflect that
knowledge of the food operator may be
improved for the positive change in their
awareness and practice. Around half of all food
operators possessed improper level of awareness

or frying practice (47.62% or 52.36% respectively),
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whereas almost of reused cooking oil samples
were acceptable in quality according the law.
These may support why the statistically
significant association of these 3 factors cannot
be found. However, the data obtained on
awareness, frying practice, quality of reused
cooking oil and association of these 3 factors
would have been more concreted if more food
operators were participated. The improvement
and development measures may include giving
education individually and public relations
through pamphlet and television because
the results of this study indicated that most
participants want to receive information about
on the health hazards of reused cooking oil and
the proper frying practice through such sources
by 80.95% and 69.05% respectively.
The knowledge topics should be composed of
heat usage for frying, reused cooking oil
nutrition, health hazards from fume of reused
oil and criteria for oil adding or replacement
decision.

Since there is no standard questionnaire
for evaluating awareness and practice of fried
food operators on the usage of reused cooking
oil, than the questionnaire for these issues were
constructed. Reliability and pretest of this
constructed study tool was not evaluated
because of time constrain. However,
the questionnaire was verified in content validity
by 3 experts. Furthermore, in this study, frying
practice data of food operators were obtained
by interview which not by observation. Hence,
the obtained data may be incorrect from

their real practice.

-
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CONCLUSION AND SUGGESTION

The level of awareness and frying
practice of fried food operator in the urban area
of Buri Ram province regarding the usage of
reused cooking oil need to be improved.
The quality of the cooking oil was generally safe
for health but there were still some fried food
operators using unacceptable oil in quality that
can affect human heath especially regular
customer group. The main procedures to
increase operator’ knowledge and awareness
should be through television and pamphlet as
well as by giving education individually regarding
the topics as describe earlier in discussion.
The follow-up prospective cohort study needs
to be performed for evaluating the level
awareness and practice after the procedure of
giving knowledge had been carried on.
In short-term, it should suggest food operators
that the reused cooking oil need to be added
or replaced by refined cooking oil before the oil
turns dark, becomes sticky, produces foaming
or emits more smoke. Therefore, the principle
for observing the oil physical property changes
should be distributed to target group. Moreover,
the knowledge about heating usage for frying,
nutrition of reused cooking oil, health hazard of
reused oil fume and the use of refined oil firstly
each day, should also give to food operators.
Furthermore, it should also inform consumer on
the observation of the reused oil that had been
got worst in quality. In long-term, the government
sector should promote the fried food operators
to use the test kit for measuring the level of
total polar compounds at any time of selling
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session. The data obtained by the use of test
kit will be used for decision when the reused oil
should be added, replaced by the refined
cooking.
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Abstract

According to the Free Trade Agreement, Thailand had imported a lot of goods especially
fresh fruits. Thus, the import control was needed to ensure that consumer would be safe
from eating those foods. This descriptive study was subjected to develop guideline for
establishment of sampling plan for fresh fruits by collecting data from analytical report from
Department of Medical Science and Customs database. Data were considered as 3 dimensions — 1)
Epidemiology association; Incident of non-compliance with the notification of Ministry of
Public Health: Food Containing Pesticide Residue, 2) Product; Type of pesticide residue
contamination and fresh fruit consumption characteristic (peeled or not peeled), 3) Risk
exposure; quantity of importation. List of fruit at risk was divided into 3 groups depended on

risk level; high risk, Moderate risk and low risk. Number of sample was allocated as; high risk
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was 3 times of low risk and moderate risk was 2 times of low risk. New guideline was passed
to 20 FDA inspectors from 14 FDA checkpoints for pre-determined. The brainstorming was
set for discussion on the appropriate of the new guideline. The meeting concluded that the
new guideline for establishment of sampling plan for fresh fruits was appropriate. The

advantages of using this sampling plan were reducing of the inconsistency sampling, reducing

of the budget for laboratory analysis, Using of this sampling plan for fresh fruits also comply

with the Codex guideline on risk management.

Keywords: FDA-check point, Imported fresh fruits, Sampling plan
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Abstract

Grocery survey data of pharmaceutical consumer protection group in area of Mae Sa
Riang Hospital showed that 121 stores had some dangerous drugs in theirs.(as of 2011).Many
people had bought some dangerous drugs from this groceries instead of go to clinic or hospital.
Therefore, from the results of survey that consumer protection in network of health Mae Sa
Riang hospital realized to harmful of dangerous drugs and brought to Dangerous Drugs
Distribution Surveillance in Grocery project and aimed to survey distributibution and reduction
amount of grocerys that sold dangerous drugs, and change the guideline to recognition and
penalty of entrepreneurs that sold dangerous drugs.

This study was the survey research and quasi-experimental type aimed to survey

grocerys .The sample groups were 11 villages of Mae Sa Riang hospital area in 2011, 2013

X
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w
—
[=
=
—
n
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-
w

and 2014 by 121,116 and 85 grocerys respectively. The instruments used for data collection
were grocery survey checking form including household medicine manual and penalty.
Percentage, mean were used for statistical analysis and one way ANOVA was used for
hypothesis analysis at 95% significant level to compare in 3 years 2011, 2013 and 2014

( exclude 2012 : that Seminar project was used for grocery entrepreneurs )

The study results was found that the percentage amount of grocerys that sold
dangerous drug has decrease by 56.20, 50.86 and 30.59 % respectively and was significant
by different from the old model (P<0.05).It could be conclude that the model of survey
grocery including advice, household medicine manual and penalty effectiveness in continually
decreasing amout of grocerys that sold dangerous drugs.The monitoring plan should be
studied in qualitative research for example focus group and in depth interview entrepreneurs
to find out why the grocery remained sold dangerous drugs and how to manage this ploblem

for better effectiveness.

Keywords: Entreprencurs, Dangerous drugs, Grocerys
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Abstract

The purposes of this study were to survey of hair dye products in beauty salon in
Taling Chan district, Bangkok that comply with the law and to survey the method of dyeing
of beauty salon in Taling Chan district, Bangkok. The methods of this survey used data
collection forms and questionnaires. The results of the research showed that 385 hair dye
products were inclused as criteria, 98.70% of the samples were permanent hair dyes in
Oxidative hair dye type. The label of hair dye products in majority weren't lawful, for example
70.39% didn't have Thai-label to showed required information as determined in the law and
88.05% showed not complete cautions as determined in the law. Some parts of the samples

gave incorrect informations, and 1.82% of the samples were found the substances that
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w
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—
n
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-
w

prohibited in cosmetic products. In addition 16.10% of the samples weren't registered by
Food and Drug Administration. The result of sampling of 19 hairstylists in beauty salon in
Taling Chan district, Bangkok showed that 57.89% of them didn’t read the label or leaflet of
hair dye products before used then affect to not followed in recommendations of the label
or leaflet for example neglected to ask or check that the lesion or abrasion on customer's

scalp before dye 42.10%, 78.95% neglected to ask about consumer’s allergy of hair dye

product history before dye, 84.21% neglected to test for allergic reaction of hair dye product
before dye. And also the samples followed in recommendations but it found that their
practice was incorrect in many steps such as all of them took the time to allergic test less
than recommendations, 47.89% of them didn’t dye for customer immediately after mixed
it, 63.16% of them didn’t take the time to dye as recommended. Moreover due to the Hair
Stylists didn't read the recommendation on the label or leaflet of hair dye products before
use, so it make an effect to understand the cautions that impact on the risk of customer and
hairstylist's safety. The information of this study can be used to improve the way to control
the hair dye product of Cosmetic Control Group, Food and Drug administration such as assign
the manufacturers and importers to purvey the adverse effect collection form add together
with hair dye products and can be used to educate about hair dye product for Hairstylist in

beauty salon and people by government and private sector.

Keywords: Comply with the law, Hair dye product, Beauty salon
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Abstract

The purposes of the study were to study 1) factors that affected food consumption
of Mathayom Suksa 3 students in Muang Chumphon Distric, Chumphon province, 2) food
consumption behaviors of the students, and 3) the relationship between the factors and
behaviors of these students. The subjects were 321 Mathayom Suksa 3 students in Muang
Chumphon Distric, Chumphon province. The study duration was May-September, 2014.
To collect data, the research instrument was questionnaire. The statistics used to analyze
the data were frequency, percentage, mean, standard deviation, and Pearson Correlation

Coefficient.

It was found that a factor that generally affected the subjects’ food consumption
was a personal one. The desire to eat certain food caused by the desire of the taste they
have consumed before was rated highly. The subjects were found to be highly knowledgeable
about food consumption. They were also highly found to consume junk snacks for breakfast
on a daily basis. The relationship between the factors and behaviors of food consumption

was found to be positively, statistically significant 0.05, such as the attitude toward food

consumption and knowledge.

It was found that the subjects had high knowledge about food consumption, which
resulted in a high relationship between knowledge and attitude and their food consumption.
As also found, most students have eaten a lot of junk snacks as breakfast, so parents should
insist on students eating healthy breakfast instead.
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