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Application of R Program for Statistical Analysis of Food Product Development Researches
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Gentleman Ua¥ Ross Ihaka a1nAMA3TNaRA uvnAnendelonuaus Ussmataiuaus suidufinnaesde R
Program ﬁum('ﬁ?ﬁﬂ, 2552a) zima‘?u‘luﬂi:mﬂ”lmﬂi%ummmmf;ﬂmmiﬁmn@;ﬁﬂLm (Mirror) l@@eaumas
pneiiuAe 1’7; http://mirror.kapook.com/cran/ Lmzf/‘i http://mirrors.psu.ac.th/pub/cran/ uﬂﬂ@ﬁﬂﬁuTﬂSLLﬂiu R
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Tusunsuiiisifinlget1adasydngan naeanainiinanuasindaundsdainigdaldeullsunsuasld
WHA9AY Figure 1

~ R Console |Z\|EHZ\

R version 2.10.1 (2009-12-14)
Copyright (€] 2009 The R Foundation for Statistical Computing
ISEN 3-900051-07-0

R is free software and comes with ABSOLUTELY NO WARRENTY.
Tou are welcowe to redistribute it under cercain conditions.
Type 'ligense()' or 'licence(]! for distribution details.

R is a colleborative project with many contributors.
Type 'contributors{}' for more information and
'citation{)' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
"help.starc()' for an HTHL hrowser interface to help.

Type 'gi)' to guit R.

reviously saved workspace restored]

N &2 ulf 1102

Figure 1 R program window (The R foundation for statistical computing, 2009)

'RNURAATUNTITHINGAT ADICGARNUNTINNEAT AD1LUNALULAENIZADNNANANAUNUITAIANTELN NPNNT 10520



1NIENTNBAINIZARUNAN 105

1. dauilsznavaasdllsunsa R

Tlsunsu R aztlsvnaudas 2 winsamanAs R Gui uay Rierm lnefiviising R Gui vudailsznay
Ensmtinsinagian@n 2 wisngae wihsnsta R console dWiLITEUAAILATUAAIHAGIE LazVTsnatins R
Graph duiuuananaang lugluuunsan @s Figure 2

File Edit View Misc Packages Windows Help

~R Console (<)B)X) ;R Graphics: Device 2 (ACTIVE)

> data(women, package='datasets")

> library|lattice, pos=4)

> xyplot (veight ~ height, pch=16,

+ auto.key=list (border=TRUE], par.sectings =

+  simpleTheme (poh=16), scales=list(x=list(relarion='same'],
+  yelist(relarion='same']],

+ data=women 3 160 - S r
=1

180 * r

140 ~ L

weight

130 r

120 * =

B0 23] 70

height
< 1 15" e

nrisngeiae R Console WaumAdaias MiANgEiaY R Graphic LAAINAANS L1
UAPHAANS lugtluuAagns sduvuns

Figure 2 R Console window and R Graphic window (The R foundation for statistical computing, 2009)

2. Tdsunsuia3u(Packages)n ldarusannullsunsa R

nsldaulilsungu R daanisdisuadsliianisiamzideyaniadfluminsia R Console T
e o @ v A yo o N = ol Mo & 2 Ao o 2 o
AaudnseenuazaniludasFauiardslunimn R waldlunisdliauaide Asuasdinwmunllsunsuléin

'
=

nadsullsunsuiaduiielidenilsunsy R MBIERI Tne149891 R Commander Package (Fox, 2005) a4
f«i'}Lﬂurﬁ”mﬁﬁmiﬁﬂé%\ﬂﬂmniuL@?ﬁuﬁdﬂucjqumw Package(S) 1a¢l1lsunsa R Tuutim1e R Gui IagAan
1'71IL3\I‘L;.L Package(s) — Install package(s) %ﬂ?’mguﬁ’]r}iw CRAN mirror #4 Figure 3 mnﬁfmﬁ’aﬂ Thailand
(Bangkok) %38 Thailand(Hatyai) %'qLﬂmmdmmu“ﬂmmmnz’iﬁ@mﬁﬂﬁ‘lﬁmmmqu“lﬁmmié’ﬁ*q%umnﬁuw
man‘ﬁﬂ;u OK fnuanezeantiisng CRAN mirror azdsanguiiisnelusunsuiau(Packages) dmduldsauriu

[
a4

Tlsunsu R 1¥i@an Package 9% Remdr /4 Figure 4 u&anm OK
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RGu
File Edit VYiew Misc Packages Windows Help

R Console CRAN mirror

Singapore 2
R version 2.10.1 (2009-12-14) Slovakia 1
Copyright (€] 2003 The R Foundation for Statistical Computing Slovakia 2
ISBN 3-900051-07-0 South Afica
Spain (Madrid)
R iz free softvare and comes with ABSOLUTELY NO WARRANTY. Sweden
You are welcome to redistribute it under certain conditions. Switzerland
Type 'license()' or 'licence()' for distribution details. Taiwan (Taichung)
Taiwan (Taipei 1)
R is a oollsborative project with wany contributors. Taiwan (Taipei 2
Type 'contributors(]' for wore information and
‘citation()' on how to cite B or R packages in publications. Thailand (Hatyal)
LK (Bristol)
Type ‘dema()' for some demos, 'help()' for on-line help, or UK dLondan)
‘help.start()' for an HTHL browser interface to help. Ush (A7)
Type 'q{)' to guic R. LS (CA 1)
US4 (CA 2)
[Previously saved vorkspace restored] Usi {18y
US (Ma)
» utils::imenulnstallPkgs () USA (MD)
--- Please select a CRAN mirror for use in this session -—-- Uza (MI)
US4 (MO)
LS (M) s
USi (OH) 3
USi (P4 1)
USi (P4 2)
LS (TH)
LS (TX1)
USA (TX 2) ||
S (Wa)

‘4 start

Figure 3 CRAN mirror window (The R foundation for statistical computing, 2009)

Filg) EdiE iewisc ~Pacdige® uindos LHel

i R Consale |- |0/% Ppackages

R version 2.10.1 (2008-12-14)
Copyright (C] 2009 The R Foundation for Statistical Computing

ISBN 3-500051-07-0 Reapture

redd
R is free software and comes with ABSOLUTELY NO WARRANTY. reck
You are welcome to redistribute it under eertain conditions. rcoklibs
Type 'licensei}' or 'licence()' for distribution details. Regmin

R is = collsborative project with many eontributors. RemdPlugin DoE

Type 'contributors()' for more information and RcmdrPlugin, doesx
‘eitationi)' on oW to cite B or P packages in publications. RemdrPlugin.epack

R Flugin Export
Type 'demo()' for some demos, 'help()' for on-line help, or RcmdrPlugin, FactoMiner
'help.starti(]' for an HTNL browser interface to help. R[mdrP\ugin\HH
Type 'df)' €0 guit R.

|| [romdPluginpaUR
RemdrPlugin. MAC
RemdrPluginMad
Remdrelugin,orloca
RermdrPlugin P T
RermdrPlugin.oes
Error in contrib.url{repos, type] : RermdrPlugin.gual
trying to use CRAN without setting & mirror RemdrPluginSLC
> utils:::menulnstallPhgs() RemdrPluginsos
—-- Flease select a CRAN mirror for use in this session --- RcrmdrPlugin. steepness
R mdrPlugin. survival
RemdrPlugin SurvivalT
RemdrPlugin, TeachingDemos
RCalorBrewer

[Previously saved workspace restored]

> urils::menulnstallBlgs (]
--- Please select & CRAN mirror for use in this session ---

[N~ Y \ALN

1

rcom
rconifers

s start

Figure 4 Packages window (The R foundation for statistical computing, 2009)

TUsunanazldianilszunns 20-30 W lunisAnsallsunsnasn Remdr @ waziieRnfagsaizeusos
v o o i
LLm%ﬂﬁ‘ﬁngummwm R Commander AN Figure 5
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R Commander

File Edit Data Statistcs Graphs Models Distributions Took Help SensoMineR  FactoMineR

Ed; Data set:| <ho active datasst> | | Edit data set || view data set| WModel: | <No active model>

Script Window

OutpUt Windaw Subrnit

Messages
T

T N CUMAONET YEESTUT o1 USG UL TTEC IOe L euiT
[2] VARNING: The Uindows version of the.R Commander Works best under, RGui
with the single-dogtment interfave. [SDI); See ?Commander.

Ystart: #€B (3 .| ! BN @& qulE 120

Figure 5R Commander window (The R foundation for statistical computing, 2009)

3. maldaulisunsuiasa R Commander 3uAs1zutayanINana

Tlsunanian R Commander {’fummmﬁmexﬁ%a@LL@:ﬂizLﬁummmﬁﬁié’ﬂﬂwﬁﬂ@:ﬁw%mw
LﬁﬂuLﬁﬁiﬁ?LLniuamamfﬁﬁ@qLﬁmﬂf’ﬁ@'w‘lum?%@mmﬁm[;T\‘iLﬁlﬂﬁmu'ﬁ'uj \IU SPSS, SAS, MATLAB,
Minitab, Design Expert, Unscramble, MathCAD, Statistca valt/sunssinszidagyauazilssifiunaneana
au y ﬁmuﬁ@qﬁu uenann Tusunsuieda R Commander AldsanuilUsunsa R ﬁﬁummmﬁwﬂugmmu

a £

nan lfeesasaenuazlipudanuitumiavirasianinndntusunsunife@nseu o) inaranndresiugn
Al
- B (8 | a

nsenldllsunsaiadn R Commander anuiiia1e R Gui vinldlasafnfisnanis Packages A
% Y I ?:/ a A % % 1
fntl Load package.. a¥s1ng)uinsing Select one AN1UARNLAEN Remdr wAINA OK AzeAuaTe aztlsing
W19 R Commander 4 Figure 5 wazanunsn e laviun

\NYB9UTinsng R Commander(@3dt, 2552a) wilvaanliily 9 wyasil

File & miuiEen duin Wadssinnsing o uaz aanainuiiisie R Commander

Edit Wdusuinaen fe fum au Adasing I

Data Wdmiusaniafeaiudeya uazfulsildilunisineziig

Statistics ldduiudimenzideyaniads feflusanisdenidrdnyredllsunsugiy R
Commander

Graphs lidminaiauazdnnianangluuusng

Models A nFuas1auazann s UANNITALILLY (Model)

Distributions  M¥dmivdiaszvikazuanuasdeyalugtluuusing
Tools Mg wFuFanidsunsuidingy ) unieldeudaniu R Commander
Help Hdvsuieremedunefaaiuns il sunsu R
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v '

& mFunsld R Commander lunsainssiidayanisanimiu dusuusnandusesdideyanuiveiinn
Fuasziirien arnnsninld 2 uuanmnsite 1. a¥elndlayanuiiaziundinszifaasanisties Data aniu
Aan New Dataset 129111619 R Commander 2. 114 (Import)dayasuainaieian %'qmmmﬁmﬁﬁmg@
ﬁu%ﬂugﬂ“ﬂm Text File, Clipboard 78 URL, SPSS Dataset, Minitab Dataset, STATA Dataset, Excel
Dataset, Access 138 Dbase Dataset #agiltlsunsseiae Data antfun@n Import Data 284111679 R Com-
mander waziiatdndeyaiuFaniesudaanansndiliy vieusladeyanulddaeusds Edit data set
LAY View data set ASU&ASLY Figure 6

R Commander
File:

Eﬂ; Data set:| LN Edit data set [|View data set| Model: | <Ma active model=

Script Window

data (UM, package="car")

library(relimp, pos=4)

showDate (UN, placement='-20+200',
font=getRemdr (' logFont '], maxwideh=80,
maxheight=30)

Output Window

Submit

> data(UN, package=fear™)
> library(relimp, pos=4)
> showData (UN, placewment='-204+200",

+  font=getRemdr (' logFont'], maxwidth=s0,
+ maxheight=30)

Messages

[ET BARE IS THE IO S ¥ELS TN U TS R COMTSHHET WOLRS BEST whinen RouT
with the single-docuwent inferface (SDI); see 2Commander. :
[3] NOTE: The datamset UN has.207 rows and 2 golimms.

>

A

EN &8 qulE 1445

Figure 6 View data set window (The R foundation for statistical computing, 2009)

Lﬁ;ﬂﬁ%aﬂ@ﬁuw?@mﬁq mmmﬁﬁﬂuﬂaﬁummﬂiﬂﬁ’]mﬁLm']zﬁumﬂi:Lﬁummmﬁﬁ’LuLLﬁimﬁ%
1 iu Twunani WdeyaRuainasdnmsawszaide File UN ﬁdl\aLﬂu'*ﬂ’mﬂ@ﬁuﬁﬁmt%www?wﬁuiﬂmmu
R sauanslu Figure 6 Suiudayafufitusudnmniemesammenuazaeldilszaafveslssmasiig y i
Tan mndiasniamaumudniusszndednsnsaaaaasniueldlsesanans TWldisCorelation test
Tne/ld9nanistian Statistics mnﬁuﬂaﬂ Summaries AEAAN Correlation test.. 7841TF1S R Commander %Id
HATBINITIATILAR gL ILLsEN®S (Text) Tuntinsngeias Output window Aawandlu Figure 7
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R Commander

File Edit Data Statistics Graphs Models Distrbutions Took Help SensoMineR  FactoMineR

Bﬂ; Data sat: UM Edlit data set ||View data set|  Model <o active model>

Script Window

data (U, package="car™)
libraryirelimp, pos=4)
showData(UN, placewent='-204200',
font=getRemdr (' logFont' ), maxwidth=80,
maxheight=30)
cor.test (Nigdp, Miinfant.mortality, alternative="two.gided", method="pearson")

Qutput Window

[ LiWLELy|LEiiip,; pos—T)

~
> showData (N, placement='-zZ0+4200',

+  font=getRemdr |'logFont'), maxwideh=30,
+ maxheight=30)

> cor.test (Négdp, UNSinfant.mortality,.alternatives"tyo,sided"”, method="pearson")

Fearzon's product-moment correlation

data: Nigdp and WNiinfant.mortality A1 Correlation = - 0.5108623 UHIEIAIININ
t = -8.2126, df =/191, p-value;="3.18%e-14 < - . _
alternative hypothesis: true correlation iz not egual to O @Iﬂi‘qﬂ"]i‘ﬁlWﬂﬂlﬂﬂﬂq?ﬂﬂuiqﬂiﬂﬂ??ﬁqﬁqIFI
9% percent confidence intervals
-0,6082170 -0,3983659
sample estimates:

cor

wilsentiuiunenas IneRenIINIIMNLTR
Y ey J
N13NAZARAIVINU TN AT jmwfﬂ,m

Uszampigean

=]

Messages

(2] WAFHInT. IHE WILNOUS FELSIUN UL GIE T SUMNGIGEL WULRS WeoU WHweD Fodal
with the single-docuwent interfases (DI} see ?Comwiander .
[3] NOTE: The dataset UN has 207 rows and 2 colwmns.

|.*

[

: W fe of ) Tl i ; .
dstart # G % b | e E ulAuueasMa, [ 3R for Window,.. EN Q[ L fald 15:00

Figure 7 Output window showing the result of correlation test (The R foundation for statistical computing,
2009)

4. nsldllsunsuidSn R Commander LWARLASISWIANANINAD A LUIIUIALANUNBIUINAAA WA
Mg

'
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T UAA U U N AR TR 91U MUNANATYRENINTNAD NIWEUIGATANMNINLANIZANT

o

¥ a o

FeafinnssfiuniseteasinananassieLiin Lﬁ@lum@mﬂmeﬁmm?mmumm’mﬁmmmm;ﬁu’?‘l}m
nguuiiaang A3n1s9sununisideiivinan 1 fewaungreamsiiman casdsuiefiinimun ndasinet
a1u3fanldAe nsin Optimum  design Lﬁ'@ﬁumﬂ?mmmmdqumauﬁzﬁﬁﬁmimmmmaﬁmmmﬁﬂﬁ
mmmu@ﬂmmmmm‘iﬂﬂﬂzmLﬂmmwe%Lmvumimmmu‘hmm@mnmmmmmﬂﬂm‘lﬁnmm zifianng
Fatnetasinane LLmumiwmmwuw’Lm TAuA NTNUNUNNMAsaILULNAN (Mixture design) Taad
mmﬂaﬁxﬂ@waﬂiuzﬁmmmmmﬂumuﬂimu atihaties 2 Fautlstulluaz 1933 nNsa i1 e LR neUdues
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(Response surface map) Lﬁ@m@mﬁ@‘ﬁwﬁmmmm'fa”l,ﬂ wanaNNAseNAdaIN AN A NENTLS
iwdwizﬁumwﬁqwﬂwmﬁu?‘tnﬂﬂziuLﬂmmﬂﬁuﬂ?mmmmmﬁ‘ﬂfrzn@uuﬁﬂluqmmmﬁ@'qmmim
wanslilugtlaasaunisfiunuuniatinaans(Model) annsiisananaldsunsuiasy R Commander 284
TUs1N93 R @n81309989N1531A S LAZASNENN T FULLL R BLARIANNF RS T M S s LA A
wladlEasnatneelia

TunnsAneieesAsznaurevdiunan 3 18 (Gacula and Singh, 1984) mmmammmumumm
sTiavisa TEur utla A uils B uazuils C Sednifludndou 35 % mmmumwwm ezl Inde hanauas
e aA LN AR 40 % 2 % 13 %  UAZ10 % ANANFY TLANIANENHEeINIMINUANNALTLS 995
uigmnu(Response) LaFuLIE RS 3 FAeUINTANNTRA  IN1TINUHUNNIN AR BILLLH AL (Mixture
design)®iia Simplex — Centroid (Hu, 1999) Tamaansng °] 54 Table 1

Table 1 Showing the combination from 3 kinds of flour (3 factors) for snack production and response data

Treatments Flour A Flour B Flour C Response
1 1 0 0 2.6
2 0 1 0 4.0
3 0 0 1 1.9
4 0.5 0.5 0 4.5
5 0 0.5 0.5 3.1
6 0.5 0 0.5 4.2
7 0.33 0.33 0.33 25
8 0.33 0.33 0.33 3.2
9 0.33 0.33 0.33 3.0
10 0.33 0.33 0.33 2.8
1" 0.33 0.33 0.33 3.1
12 0.33 0.33 0.33 3.0
13 0.33 0.33 0.33 3.2

Wavnnsaiiidineivdeyanulude Snack uazldA1dY View data set axvisng wisinesa
Figure 8
v o o '8 1 o o 1 ail’dl o o v 1’/ o A
MNFRINITMILANNANIUSszrdnesfaudsaaluseeneiine Response fufaudssiu v 3 fama
FlourA, Flour B, waz Flour C @ unanldldsunsuigsn R commander lunsaiasediiazaieauniamuiuy
naAmaAgns 19 lalae AdanlUfs1anng Statistics AANT Fit models aMnuARNT  Linear model ald
W69 Linear Model 64 Figure 9
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R Commander
File Edit Data Statistics Graphs Models Distibutions Toole Help

;’Rmh Data set:‘ Snack ‘ [Ed\t data setJ[\/\Ew data sEtJ Model: | <hlo active modsl> ‘

Script Window

showData|Snack, placement='-20+4200', font=getRemdr (' logFont]

maxheight=30) ur.A Flour.E Flou
1 1 100 D00 D.00 z.6
z z 0.0 Loo D.o0 2.0
3 3 o0 oooo Lo 1.9
4 o050 0500 D.o0 2.5
s  o.o0 0500 0.50 3.1
§ 0.50 D.00  D.50 2.2
7 0.33 0.33 0.33 z.5
8  0.33  0.33  0.33 3.2
Cutput iwindow 2 0.33 0.33 0.33 3.0
10 0.33 0.3 0.33 z.8
> shouData(Snack, placemenc='-20+200', font=getRemdr (' logFo 11 0.33  0.33  0.33 3.1
+  maxheight=30) z 12 0.33  0.33  0.33 3.0
13 0.33  0.33 0.33 3.2

Messages

Figure 8 Showing window of “Snack” data (The R foundation for statistical computing, 2009)

File Edit Dats. Statis Dl e JFOolE  He

R‘L Data set: | Snac | [Editdata set |[view data set]  podel: ‘ <o active ;d@
s -

Seript Window

showbata(Snack, placement='-20+200', font=gerRemdr |

maxheight=30)
Enter name for model: Linearadel.

Variables double-click to formulz)
X

lour.© 3

espanse ¥
Model Formuia: |+ L= J L) )~ )]
Output Windaw [respone |~ [Flour A +Flour.8 +Flaur.C +Flour.a*Flour. 8 +Flur A*Flour.C | @
| i, @h _ P 3|

> shouData(Snack, placement='-20+200', font=getRemo
+  waxheight=30) Subset expression,

<all valid cases>

I OK. ][ Cancel ] L Help

Messages

WITH COE S TN IE=UUCHISHG TIGET TAse [JU T SEE TCUMISRIHET
[3] NOTE: The dataset Snmack has 13 rows and 5 columns.
[4] NOTE: The dataset Smack has 13 rows and 5 columns.

Figure 9 Showing window of linear model(The R 9oundation for statistical computing, 2009)
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AN T8 39ANNN IF LU N AL AN US s UL AN dud Ll sEusta 3 6 Tnensen
yratiufinaun1saslitias Model Formula Iuﬂimjﬁ A8 Response ~ FlourA + FlourB + FlourC +
FlourA*FlourB + FlourA*FlourC +FlourB*FlourC +FlourA™2 +FlourB*2 + FlourC"2 u&an1n1snm OK azle
m@ﬁwﬂugmmuﬁfﬁnmﬁqﬁ

> LinearModel.1 <- Im(Response ~ FlourA + FlourB + FlourC +FlourA*FlourB +FlourA*FlourC +FlourB*FlourC +FlourA”™2

+FlourB”~2+FlourC” 2, data=Snack)

. FAANRIANNNIIARNTIBNNTEIDE
> summary(LinearModel.1) .

Statistics = Fit models = Linear model

LAZNIBNANANAUTIZNINNALLIAN
Call: .
wazsdulssuliudas Model Formula
Im(formula = Response ~ FlourA + FlourB + FlourC + FlourA * FlourB +

FlourA * FlourC + FlourB * FlourC + flourA"~2 + FlourB"2 +
FlourC"2, data = Snack)

Residuals:

Min 1Q Median 3Q Max A ol bV -
nadnsnLanaluuTiafig Output 28altlsunsnigsu R

-4.714e-01 2.341e-19 2.885e-17 2.857e-02 2.286e-01 RYawa) - % 5

Commander LazlauIA Estimate Coefficients N14374
Coefficients: g 5 ol
Lﬂu@ummmmuimmu
Estimate  Std. Error tvalue  Pr(>|t|)
Response = -127.105+129.705(Flour A)

(Intercept) -127.105 21.566 -5.894 0.001059 **
+131.105(Flour B)+129.005(Flour C)

Flour.A 129.705 21.537 6.023 0.000946 ***

+4.8(Flour A*Flour B)+7.8(Flour A*Flour C)
Flour.B 131.105 21.537 6.088 0.000894 ***

+0.6(Flour B*Flour C)
Flour.C 129.005 21.537 5.990 0.000973 ***

Tnefddudlsednaniasnanla (R-Squared)= 0.9387
Flour.A:Flour.B 4.800 1.224 3.923 0.007776 ** - F, il oo o o ,

NHEANINFILU AN A NFN LS TUFq w9 uesing
Flour.A:Flour.C 7.800 1.224 6.375 0.000700 *** ~ S Y
wnuazfizduuumuduiusidullsusunissiuuuy

Flour.B:Flour.C 0.600 1.224 0.490 0.641290 ol OGS L ., .
AP NTEAUUEIAAR] = 0.002092

Signif. codes: 0 "**' 0.001 **' 0.01 *' 0.05"'.' 0.1 " "1

Residual standard error: 0.2498 on 6 degrees of freedom

Multiple R-squared: 0.9387, Adjusted R-squared: 0.8775
F-statistic: 15.33 on 6 and 6 DF, p-value: 0.002092
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AINUANNIAAIEATINLATN Tsunsnidsu R Commander 2@sltsunsu R amnsadaefinsnzinauay
a¥naunsuansauduiuslfaieuaslss@ninmiaunin tsunsuiiadnauazinangeld feusdnnis
mewaﬁwﬂugﬂLm‘uﬁqﬁ“ﬂm‘&umm:VLaJmm’]w?‘@mmmmﬂLﬁﬂuwiﬁiﬂﬂmwamam‘é wrndqY
mmmﬁmmﬂm@ﬁm’umﬁﬂﬂa%aLﬂmwmm@ﬁwﬂugﬂLLuuﬁlu”Lé’;Tﬂu Microsoft word, Microsoft power
point %138 Note pad muTigasnnsuaziaflunnsssuginanldane lunistellsunsudadnann 141480 das

dsululszmalnetlidannansduazinddevanevinuldmingsldlsuns R lumsdinmsideya
wazteidiunaluausnusng - Thauds (A3de, 2552a; A3de, 2552b; wsing, 2552 Lmqﬁnﬁ, 2552) LA
atslsfinnunsidonilisunsa R luouduimunndadusfemnsiuddlifinnmeundiduumaauaig
ndn9a9191ntin ﬂ}’ﬁﬂummmﬁwfﬁLﬂu@mqéqdmmﬁmuﬁ%sﬁw‘lﬁéﬁmuﬁlﬂ%‘[ﬂ@umu R Tunsiimseai
ﬁﬂ’mjaLL@zﬂiuﬁummaﬁmmﬁﬁﬁmmLsﬁﬂ@mnéq%u Tngianizadnedaluauidantafnunisimun
mamﬁmﬁmmﬁﬁlqLﬂumuﬁ'rﬁmmﬁ“ﬂmﬁmm:ﬁ@wmmﬁﬁLL@‘:ﬁmiﬂwmua%sﬂ@ﬁwﬁmiﬁﬁu@ﬁﬂLLm
wannvane uenaniunsldllsunss R dadlunissviaAldsneduissmnainanudnidufeddatilsunsa
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