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ABSTRACT

This research investigated the quality of Hom Mali or Khao Dawk Mali 105
(KDML 105) grown in different sites in Tung Kula Rong Hai, North Eastern Thailand.
Paddy were collected directly from rice fields during harvesting season in 2004, 2005 and
2006. Chemical, physical and eating quality as well as acceptance of comsumers were
studied. Rice grown at nine fields, three sites in each district, namely, Payakkapumpisai,
Kasetwisai and Ponsai, were selected for quality investigation in 2004 and 2005. Most
chemical properties were slightly different among the sites. In 2004, protein, amylose, lipid
and ash contents were ranged between 6.89 — 7.18, 19.32-19.76, 0.41-0.51 and 0.22-0.24
% respectively. Whilst, in 2005 the contents of protein, amylose, lipid and ash were ranged
between 6.25 — 7.83, 14.64 - 19.28, 0.35-0.66 and 0.16 - 0.67 % in rice samples collected
from the same fields with the previous year. The most remarkable attribute was aromatic
content, which was expressed as 2 acetyl-pyrroline (2 AP) content. Brown rice harvested
in 2004 had the highest amount of 2AP content ranging from 5.34 — 5.91 ppm however a
slight decrease (4.24-4.71 ppm) was found in 2005. In 2006, a greater number of rice
samples was studied in order to obtain more rice representative of Tung Kula Ronghai.
Seventeen rice samples were collected from Kasetwisai, Ponsai, Suwannaphum and Surin.
Wider ranges of quality attributes were found i.e. amylose content ranged from 14,97 ~
20.58 and 2 AP content ranged from 2.27 — 4.37 ppm. The results of physical quality of
paddy grown at different sites were found similar to those of chemical quality. Grain size
(length and width) were slightly different while whitness was found to be varied greatly
among different sites. Eating quality was evaluated using both instrument and panel.
Sensory tests evaluating appearance, aroma, colour texture and overall acceptance were
performed. Effect of storage condition was also studied in rice harvested in 2004. The
results indicated that 2 AP content was stepwise decreased during 12 month storage and
that a greater decrease was observed in ambient temperature than cold room (0 °C). The
results obtained from this research demonstrated that quality of Hom Mali rice grown at
different sites in Tung kula was varied greatly. Database of rice quality from this study

could be beneficial for researchers, rice exporters, farmers and breeders.
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nsns upduilulsingmseifvusgivnanasguuvgil edwiisoswwdszneuveaangn
- - M = = S = -
wand Iugudnswiudaaislulasaaandiusadovlun sz aulisav Iifasdn

g
YU (Atwell and others. 1988)

MIN | faruiimasicasmenwvesans s uazd vt

AR amivimd | eadydhamiin
gungligadsvesmsians (° C) 58-79 58-78.5
nnadiaaatsy (lulnsmns) 1.6-8.7 1.9-8.1
anunumiy i laoladu) (nuddndy) ].49-1.51 1.48-1.50
anweusolumssule Todu aleafidud) 2.36-6.96 0.15-0.86
msﬁuﬁmﬁaaﬁ (lofiduminmingy) 0.02-0.12 0.01-1.64

woRugnas 1sah lildamss wunnluwfenfunarasnlfonfunda winah |
£ v, = <4 a
Tuitouaznny syduweduannlsalugyl dulveis Sadsznevludin ielivaglaa
=y il d“ t oy
waglaa a1smadu Antiu uas TsRuhaesy USwendule (Crude Fiben) duleludhondes
P /d o a ¢ 1 3
frmsuazdiaiiaiiu 09 0.3 uaz 0.2 Weosiud mud iy ninmsinszvudardiuvosta

(usfuga) Madluden] Hildasuszdnluiswarn wun TS neduludua

1.5-3 1of1dud (Juliano.  1993) (duloneruuazdutvomstivinluiwasfinng uat
- ey o a ] = - J o
Izl aneiurna lssninmiarasneiox Wdecimn ludraamsizyS uaniiowaa
o 1 1 - -~ < ﬂ,v -1 1 ﬂ' o, 3 L3
funaneaus wazfnns luwdsvensiniifurdsaiuazawld b founazatannn hi
uazfnazdndls (pTouan Hodna.  2538)
911091518 270141 FrmieidSuwes Ty Tamadauludulsznovsos
s 2 A oA - -~ [y o o a o oM - o
Tuagaamsyiewua niefouiimue dovuiudngalidnyuzmilvinn dafie diedTuwm
a 4 s ¥ v a YV a ' P " -
oz luTamiuiu buaarfyvasddruei i agagniinnmjumiiviasaiesdidy suds

™ o : « o &
Wunwey Iulaafiinnni 25 weddud sadhudhaduda 5l yabunie
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M3 2 Quandnygainisamtinaes lulaw

Yiwmos Tulaw (% hwminnta) wiiadn Snwmzdgn
3 <t ]
0-5 il milennn
5.1-12.0 SrudorluTaasunn wmiie, Yu
12.1-20.0 $rudres lulaseh miiv, Yy
20.1-25.0 Frudogtulaadunan | yu, deuthamilon
> 25 $rauderluisage I7U, 1

2. T1/5@u (Protein)
rF-1 r- | - L - J L™ s - 1
Tsauludnivsmanadesuanaiuiusgiuenoiugdi uazihfounirlu
o a a 4 = aa A
fyrdeiaou IsAuduessmsiitudrnndiuiiaassominmiTulania (s
fiowing.  2538) Tnofadiuauenmsinszitoaman (Kjeldanl) Tusiuludaiiey
¥
sz 6-14 wesidud vonhmindms Tlsduludvegiudunguidnvusduda
- = = ' =
(Granular Protein) Juintuusinaueu TamUsunivusn Fumninsenin Starch Granule Bvun
1-4 Tulaswes YSuunseeziiluumazeinlulusdusindnnlfon lisanindravmazde
L A 1 - 1 - L 1
ndsamin ilesninludunldsaiitSmnaluls@uliumin (2-3 nlefud) ussiialsfaw
=y - 1 [ A P a ’
TwldeniidSinunsaessi Tutadusguinnhidaudu sazludnndessesiitadrananidiams
é oh at - ﬂl 1 - or A Ed
davies Falafudadives i Tuduiund LMoo luTysRueindnuas Fyedu uavdSum
o aa e o I 4 iya - F
Tafusei i wmzfnnzinanitludvuesiiomda undfia lavtTinas wye Tsduvianue
" £ - A w 1 & g o T} ¢ e =
19z I unndiswdmnn asmndadiuvsailswdaivina g by wazuvasii Iy
a0 4 a4 . o . & = ) o & oA ¢
Bndhunilsfieruuein Inumssusaninduuedi Isu TavazaudiunguTusdu dailoe
1] W ‘;’ 1 ¥ A - ) = t‘:" L= ’ -~
Uszroudesiuiiusgiuundenfnvosngulusauiu Tusdummudnyurmsazad
= -y
4 %ia fin
v »
2.1 TsRuhazarwldhail Sundtusaiiziiu (Albumin)
1 ¥
22 TsAudazawIdlutunde Sundh Inadiadu (Globulin)
23 TisAuazawldluusanssnd 70 Weiiua Goadt TnavsAu (Gliadin)
w30 Insaiu (Protamin)

2.4 Tsaudazarwldlunsauazaadess Sond1 ageiiu (Glutenin)
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1 = =1 oy i A -] el o £y <5 [ l'-'.l 1
uw laFuidTuaaoudiags msddniSnu Tsfungniiuuas Tnganiiu Tussduiuends
o oy ' - ' a 4 AT - - B
Manaaz Tsvdnvgiduuuuda Sem i lifangeuilsrautuiii drudlodeiog
Indifdenvesndadniudu §1 Mnzuazinedunsrliueayiliu uas Taayfu mnadiTusiu
A'; ar J o o oy o 3 o = Y ) o .
tu Ay luniswdaselingmiu winfiqaud Inalivesidesiuypadruvsunia (Juliano.
1993)
3. Ty (Lipid)
o 1 o : ) -’ ar & L ﬂ.
Tufuvestegiusdiudinilvy sz 20 Wesidudimminudy) &alaiud
1 d ¥ o .. ' n’: o o
sglumindiezegludnuuzdudsunau (Lipie Droptets) unsnagluduiedi lsuvuiadn
»
31 1.5 Tulaswas eglugudaoinued2 lsuflvinadendy 1 lulnswas uazeylududnay
] ' 3 a 1 & o ' o ] s o 4 d
naadnnh 0.7 tulaswas dmsuludnudendaszegsivivaqulysau ez udinamiyd
=t [y o sl ¥ ' g & .. o o 1 1 Voa &
vl lusfusidans Inseerd 19 U3 8y (Bound Lipids) luiutund@admuIngjozsguinaite
a & a ] [ = 3 a « . ar
Aleurone Layer iaziving Fevinonn liedunszyums@dna dmivendsenounsaluliu
o - k] e - ) =t -r = -~ C‘
tnsaluhnhdulian Tewda uaz ATuminlndfoetu TavlunnauiTomdnuniiga d1es
r- 4 an o o L = ] o 1 =5 g o LY
finhauiidnuazd Iudsnnahige SuSeuivvesdtseneuvesluiunindui lilyamssiv
o +« ' o - ¥ A ¥ oo ] o o LY < L
Tufuviaeais wuh lufuninaarssdrudlithdviifounai luiuin lsi'launenanify ua

-

a a ' meaa < o4 ow f oo e
tlomdarioonhiuvar#lid Tualialnddoaiu s Towingd. 2538 ; esousd Wuina,
2538)
a 1 1 s = o
tsznvvosTluduludraiuing fe lasndiwe’lsd sotainn o Hoaedna,
- o o« I z - e - of Y
Inaladie uazmosnussd e ludunisusa usznshufinamsndiuteiulssanms
wy P v =, - LY e
dsznavue Tuneda Fanguvonse TueFawziilunsalufududuarnsaloulududa Tau
flunsaluiiulidudnnnni dmfuluiumotuadaansydal lalnadiu uaznsa lududn
s (asauan Uudna.  2547) Tuuiegfivamissnindnndesvoadiudeziilszunu 0.6-07
= - or = - J 2 v
aleiekud uazdimitenlsziu 0.2 Wedidud Tuhnwsdvaiulfnalviuiiogluaady
= =3 LI o
natnmstrudieslivszne 0.5 nfodidud uasdrumiivndszaina 0. 1)edidud udstelsh
auntTinatuiuTeos nludrduaednmiise: Tudefanmin uaedovus luiununsn
oy lurmirornezogs wivdwesd landuruveinfwosea lu TuadivT ufivesii lax

(Juliano, 1993)
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4. s nudu (Moisture Content)
¢ o . w o o e vy Z -
pylsznoufidiAyuazfvdosiuguawosniadiiiinias waznadeude
& 5 & 3 & i q -
Wnarmeduiiludnnfenuazdims Falddunuaitunedovio ilewsndiuw
4 - R S 4 v dwud Y d . &
AnuFumIsesiahmiavenisdandye uazdvimhoadaslavaslunisimuanisye
ww nazlumsdamniuanuduamnsmidteymsituirmdn wieenedsuoaianiu
. ¢ o vy . et S o oo ¥ _Aa & :
Uapanulumsiuinulddliguamind @sousd iuinga.  2547) Safflinnudugaezides
a o ¥ e J M o = a o J P v a a
oS INNIIRTATINTUA (594 TouInd. 2538 ) anwFuivoruduia tssine 13-14
- 4 ¥ ' 5 o @ ' a
neditud msmadiufasafisasnnuiuailfeglunusindasatstumsibuiou (ludu
cd - ¥y _da d o« da 4 4 A o [ o
14 ihosisud) sutami Sfinmsfuinvilinduimngmuiedee T4 ufds nae
$vvintioy uliano.  1985)
5. AAUAIIZIKOVBIT T
- ¥ =l ar P aa a = Y g4 el 1
nduvsmiind iy Sniinaunauiinatyia dudfinawdonis
= da ar :; ] ] - &
uaziinnuom dhuRdonspdssnmialutasaralszme (msn douind. 2538) ndunentu
¥
L] B W A . . 1 -
thaeglugvesmsiniufenunsosemuld (Essential oil) i d12v13000024 105 uay
[ » »
Basmatic 370 szfinduneudwadiudundr uanne sannen iaidiudden 41ndes uaz
s snfwaritidagedy viodfiegalvd unzdlo@uruulasivgndravenia 2 .
¥ 1 1 .
viugit ez léndumneuvinluuazasndia Tamahans fudandunendoazausyluly udr
& ! - i o o v ]
whsudgllgmdadn mizerldndunsuiiofuimdanioi luysdy Metdmsnouszme
Wuszvgoanul (Meu siies.  2538) Sahlinduneiniudus Inaunnqueey uayranguy
r & a i ] . W 1 oo ar ¥ a
livousutfupiuniogusesmiug i dvRinstusaelantuilagiu fedrfiiay 2-Ap
o a ar . .
%sasflumﬂﬁﬂaunaunan“lwﬁ’n (Juliano. 1993 ; Juliano. 1985 ; Buttery, Ling and
. 4 ¥ 4 o o a4 133
Juliano.  1982) Anmeylumdadavenseggrwlidhnsfudnn luanioia idlunm
13 r 4 ar - o
ww Ynldmsveudsyq szmoeealy ez W lufige @wns g uas sl o
= ¥ [ -1 ﬂ 1 ' 4 ﬂ
szues. 2533) misvew 2-AP Hlaswindnyusas iWlumsyszasutungu Pyrole atluia
a =l E oo " A 1 4 ar
5 Ao (5-ring) § luTaninwmeaglune IfuszgioussnhamsuauduTulasiou (c=N)
uazlivy Acetyl InTefiumsuBUARUSLE LAARINIWYSZADY 2
¥ A =1 r A - -
1BNIIRUET 2-AP V¥ unathidufio S-acetyl-3, 4-dihydri-2H-pyrrole tag
1-(3, 4-dihydro-2H-pyrrole-5-yl) ethanone g3 Tmanafe CH,NO uaziinaluanamify

111.143



S cH

O

amdsznou 2 Insaadwuesasvos 2-acetyl- t-pyrroline (2-AP)

asnoy 2-aP Tdnvsimihivounarlaluilid uaziiosindluaisszney
o ¥ et anea a P o ' '
Tulnsiou dtmsveriiianiRiihuumBndos vennniidaiiumsissmudio was liney
= a‘:' L - b3 oy ﬂ, ar 1
wows wessvhbfidanimganalunisdins s veutiludetedn

(i dvidzein.  2543)

oo

¥ A ry = ¥
6. BNEWAUBITNINLIIRABUNLRD B\Tﬂﬂizﬂ DUMAUAKYHIUD

Furmdvududnilodeiiinadoosiszneuvesins Tusmufidussidszaouna
nifidsy easiviannduundsiines sesminmiTulemsanseaniislas lifaySina
yhiutn uassahumas saudmugius Inrdndiuemsndn ensanisiuvontnise
wawngu wuh anvsnaderlumsdgadiihileuddyiidniwadedsuna Tysauludn
wu mstaffoTuTasmulussozaig vaeidianigiuia nasensadlsiutusda lay
mwizluvnefidosnaenvzdiuifine llshutusdadn 14 uaﬂmnﬁszumaﬂumsﬂ@nﬁ
i amweimanuanagy nntuvazfiadawia u giu wina i llsfulundadn
qu‘fu anwiadeniifanaunagas iy finfe niowe Tufuge sungigamiesdnnn wih
Wasdadni lsaugeiu 18 vesderine Tustulundadiiveslinald5ina aniietu
wdadI0aas (uliano.  1993) iiforhimsTinsisvsasdsznoumanilasyszuimns
Sulfen unzdnuildninmsnsmisnlfon davn uazdaiu wuiudastuiiestsznoy
mandl Ao Tushu tuiu miTulaese dulovoy dulvemisisumernsodosd i

hnd A 1 or Ay
(AZWAINU YIUANATINU (asaum’ UMD, 2547}
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ArATALAz AT Ing )
L. AaaMdad N
: -~ ] ¢ a2 w1 - o : o
L1 hinude tvuald 2 usy ferimiiedsdSuie mnsfamsdanimindn
3 o o E 1 - = - ar ar < : w1l . =
melfinasfinaf wu nfwias wie Alanfuds taznuufaeuihnimingeduinmie
<= & : w ¥ W Iy o es = 1 ar o 3 o o y
wnudamsFnbhmind1dnss wnuwdatined wu n$u/100 wae Misniw1000 waa 1
w g A o & s o s - a
minadadedufovuenitclumsiuuniuidn mawnugulasdnyazmaiugnrsy du
o C: 1 ‘; L] - - 1)
dnpuzhinainniga oudsismlddennaaminaden wurtisvssdn mslaily vie
anmgiome (aSeTad. 2536, $141au 03DUIWN. 2547)
> »
1.2 Fufdenvesdnuifon dudnvuzdsrdriusd Tnawidwdfun v 1h
¥ » ¥ ¥ ¥
aageutnihmady thmanes Senhaia nszthaa thataua 129 viedm dudu dmsy
» »
At vendseme Ineiifolfendningiiiudvn niedhs uazfihana daufimauas &
A nazdiidlududoy Wuidnillquamdnssiin/fesfisou (Fvrmiohma)
msznldendidy o TFe ldulefivudunaugs (efedad. 2536; Swnmuazindedad.
2539, B13TA DIBUIA, 2547)
1.3 #10f0s Hudowuzdsediusisudnfiaionvesiudden fiaty
l r ¥ a o . ] ] A
aulatdu (gene) watog adnmsfuszian uouInlawiiu (anthocyanin) oy Tudauidotuwa .
& - 4 w .
(pericarp) ¥z Inonuiusd i i ddndosdanguld 4 & fio v1o thea tas wazd
! L3 a4 w tg w 1 £ o ar
(e frunminadesifudesiuiutunguiusTnage (n3edad. 2536 ; fwnanuas
wiedad. 2539, dnlau assusd. 2547)
1 ar o e A . o ¥
1.4 wweuasglis Wudnvazbssdiug tieswunusdn wasdiiunuei
é’ ¥ o ar 1 - 1
wasglunsdenisdventszmatne Javtavinaiiunnuea Jagdinindasiaiy
] 1 o a ¥ w_ o
sErIvnIIRenUndN uazmsanruwuivsunia Adsilge anedad. 2536, 8w
Tow o50UE, 2547)
o = g o d
ATIRUTIBUNAR HUWAY STUzNIIVInYa10UsRTRYBLNaARI IAILGA
s d P ' P - | ] L - d
anwnveamdn ot szeznidunaheaigasznnaldenIngda/denan
1 - a a 1 P 1 <& v o
ATUMUIYBANAR sl szuzmvmnnfigaszuianifenlngduniis1Uddn
¥ &
MUl
i = ] 1 o L]
diaffvuifioszniitias dundeswasdnalden plsnvssudadnannsouds

- P
i 3 uuu As Sod thunas uaztlen (@s1ai 1) Fawadt Idesvontanuinimuas
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UszAninmveamsiaddnidendudnindeaaziadrasuraseiin (USDA. 1982, &1

Tno asoued. 2547)

A1319 3 ks vesnaad

31519 Shauddon f1Indeq s
507 J4or> 300> 3.0 0r>
1hunat 2.3-3.3 2.1-3.0 2.0-2.9
o 220r< 200r< 1.9or<

3
fu1: USDA. 1982 (F131Ru py0UAR, 2547)

1
o o

s g 3 @ aa o o ar [ - |
swinnarzdsvesviady dudnvarifinwdhiygmindSudieaiug filadalu

u

3 ]

¥ d @ & g ve o SY 1 a & A . d
auguanuda Hudnvueniafldhuuniuidn du i ngu fie ndududn T3di1uuba
=i -~ ¥ 3 oy i ] o kY 1 =
G dumlgaluedouvesvdliody wu tszmeing wih uazthftaem thudu aquarni
a ' d el '\ o & o oA S oA
m figsadathunan dudrifuvarduianmlsemmn@ods wasiiingme Wy du
o a2y 3 - 1 P o 1 ay -& i 1
Toitlido Wudu sziinnundin wazanumuniingududny uazaguonledm daliglin
aidatlou dgniumaludlsemewaongu i 18n 3y i uaz§iju Hudu uadeTad.

2536, $131A0 BIDUIR.  2547)




M3 4 1fFvufsunnamsisseadadiiniden d1ndor wazdes

yilmuda | Shwmr | mwom | anundhe | saeds | amumn | dminade
i wfe . s, faseriu . UN.AUAA
i s 6.5-1.5 1922 | 3.01-3.7: 1.5-1.8 15-21
trunais 5.4-6.0 2.3-2.7 2.11-2.6:1 1.7-1.9 17-2]
Lé:u 50-5.2 2529 | 1.71-2.0:1 1.8-2.0 18-22
o dndes | 68-80 2023 | 3.01-381 1.6-1.9 " 16-20
hunans 5.8-6.3 24-2.8 2.21-2.7:1 1.8-2.1 18-22
& 52-54 2630 | 1.81-2.0:1 1.9-2.1 20-23
8172 dden | 8799 2325 | 341-4.01] 1.8-2.0 21-24
unana 7.8-8.4 2.9-3.2 2.51-2.8:1 1.9-2.0 23-25
u 7.2-7.3 2934 | 2.11-2.4:1 2.0-2.3 24-29

1 Web (1991) $haTaw o5BUR, 2547)

¥y ) = r oy 4 Ao & 4 o -
1.5 91ieely wineds gpvniquadisvednidetuluilaveandadhias 3
dovere fie gAY YuATINAIvBUiBINARS1IAS (white center) gRUTIYUA U WAZA WD
o 4 « o A . L » g ¥ =+
voundin Fulludu@eruAinng (white belly) uazgrvIyusundsuoadadims Fauilu
- ar . Ic:' q:; = 1 -
Mupsadiudinrng (white back) 919083 lflinyas s Terndund dnfesdards 4
v a 9 o 4 o o o 4 A 3 P
wewn wiedafend udu Sadhuilvisdwystrmildfivsengamnin uazsininden
4 o a:l ] § - o o 1 1 <4
disesngdadintiudites v e g Wwaedn Seinadensanmnsd laonsa
: ar o a - o ] - A 1 "y
vennminfafudnuuzfivenfguamludndouus s nguafys Inadsdu ngidoans
o P v o 4 o - 1 -
windenndiilamnaniiigeyenotudenda dedneadniuddndeslvunseir
1 a < )
11011145 IM1R Fitzgerald et al. (2000) (§131n0 830U, 2547) TAR 1 Ua N UMWDY
P ~ H o a a - td -
amdgeluyinaiionmadon (guugiigs na1adu 38 °C uaznanshiu 21° C) sxi bidd
ar b4 3 r & = - q' o - ar - L
FavazvodlinaniwinidgeluuSnuienismbu (gampinaieiu 26 "¢ uaznaefiy
o & w nr
15 * ¢) FutludrRusifedrtu (essusd.  2547)
o o 1 A - oar 1 d
Falszdiudnyuzios lvvosanniuifedsenidszna RRD 1¥nirussquda
‘; L A 1 1 A =y ] b
friinuuresiumaninnasa ivdeaiu trouestSuiemessgavnyu Wussduaziuuen

- =5 151 1 ad oy oY * -2 A{ o
0-5 FIHWUN 0 = ‘lunqmn‘qu?umamnmi, I =ugaymyuinnuny {<20% YD ALHDUBA
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1), 2 - 3 = Tgasnfurhunata (10-20% vouttodadims), 4-5 = UgAvTIYUNIN
(>20% veritoudadomy) tmsias 3 dnsue Ao RooliiAanananda (whit center) Y194
TufAadnda (white betly) niodnifasveundadudnfudnny wasfod W ifadunas
(white back) nSofuaseiutudung falsuadadiaeslushule i udnninunda
50 @A 111939959 (Ikehashi and Khush, 1979, drant psousd, 2547)

1.6 Avmsifpuiuwomsdia duileseildvszfiugunmuasimdn ifearindn
adositinnuiowiig dorluGeei i ludn 18 dundauin S1viaes 1880
Fundann nvezaudosiuwsusiadusanamsiRguainudvaslgndues

Aonfolan. 2536, 813lau osousn. 2547)

E:d.ﬂ r

3 £ . w
L7 anyvssdniats waihdnded udavisou & sfiidv e e

13 L J 1 & [ o e oot : ] q‘j el - L
pwszlianuinunnaniuuegiussdumsd fidanng selifndiniuidedaming msieal
[ oA Vel o a d o * :
duvesidnagifveaniats dimdudiauddeniuiiuiu St ddnasing
N 4 dd o r e N « o 4 P o
anvnltenidunerlmig dntusnuynvesinmstaiuifefniilunrsfmuanus
Y 4 ¥ # o Ty 4 o
NATPUVEHN (1AT0Tad. 2536, dntlavosowsd.  2547) Jaewuniilddimnsesia
AU (FWATRI NNV I LIAAA (Kett Whiteness Meter) eufiu
Y ] 1 [ yé’ g W
1.8 anulavosnde Wudrvazanuldswm Taneadowmldiuudad
r ] A ar ar L o [ =1
annndnvesly Futludnvasmemege ludrddwiuneudunvusidorfueslinnule
v T - ; 1w a' 4 d' =i a 1 3 =t
nipyunaiu Idsusgiviwnadonign Tuvaghidrumilosn lseiinnuiuume Farsan
r o at 1 A a
aev tAnnaisgiwansuAvirumsiadatels wieldwieslioda
"2 UM H
o o 3 ar ar w8 ar ]
Hasuhiinansenunogumwnsd 3 Tesondn fo Mugdniednpussed
o = e : 1 - -4 1 o 3
Wug msifjiamsisneunazndimsiinifol uazrizuIums®in
L o oar o - 4 s
2.1 Wugin TanwugdirdiniudFudugaimianemosiwiuduane qu
] -l 1 & or o ' o o ol
T3 ffden Fandes el wieanudemivussudadiumazWug selideguniwms

1 w = ¢ i e [LPN
& @y Wuftmhlvdadinsma viedu wielidiives luua dieh 108es WS nudn

o ¥ .

1 v Bl o ] = o ¥ g
wuda tazAudhai daudngdnn Misdediroudiens v wazedale wlidinw

&

» o

o P e 1 & =
Frudunda uasdadugs dmsuiuginildhadfeninfenun fdou nieUTut
A a =y o o ¥ o ¥ »
hene dioth T Fez S adnasge sasfiusdn ddnuusdindesfiiy deald
o & @ = M - & -
usalumstayag uarnuie W ddnmsvn Senmduraiiififadidnnnld apds

or

ad. 2536 denen uazAseYad. 2539, dnlau osouad. 2547)
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22 msUfidnounazndans fuio,
o ogre o o .' ] =
2.2.1 msdfjidcoumsduior aisszuiniieonninuineum Mol 7-10
a4 vy . ' 4 A . - o o
Fu e Tidngneinawe wibiunzvazduf fimsdude 1dazan idurzon
a1nldd Sudsminae ssoznaufufnfimvineay fo szesafitunanisosnasn
3 ' 4 ar = =
w9311 80% aa Tudnsxanw 30-35 Ju sefuszuznartmnzaulumpsduiodn &
4 a ¥ ¥ a4 d a - ' & o aa o e ¥ oo M
iz s miad uiu s linanaUSinauazguamnsd IEmaduherildmesds Ao
o “l - = g P
mafuhdousinu (leoldfomSounss) uazmsihupuidianisuiviuln
) [ - a &t 1 J .’,'
2.22 msUfiandsnmsdudor aunindinsunmsue dumsasni ety
¥ oy a o - a & -
du Frddnnrsduds dudluner Mistuwulnondeuuduun vifsuTnusnaduna 2-
o o > . ¥ ' 2 v o 4
3% wRwmiminhdnrinszrunswe saffussiiidiadivgesenciniia &
. ¥ oy A 5/ ¥ MEY -~
wildvawds fe Tavldusinu uradieniivha msdidomau nseae niesalo lu
o a v A P a ° A g
Poytutdonlfinioauin uazimieafviure udnhidafenuinin Junisasniwiiu
Sramffenivdedssuin 14% uatidssmufudvaifanuunais@ounisaintiivis
Ay 12-12.5% wdnih liliduTu§essfiazen ormmainm Sawwileafuun wy uazda
3 a 4 - A w ' o
3ouq niefudutunsraoun sl ldsosnszasugeniniu 5-6 12 etlesiuldiduda
.i' -} ] 1 1 4 o
Julfengan U ndiud nasrITiuYedi T Ie ARBI YLD INA FTa IOy

= A

fnndnldenlvoglurainid Taumnlumsda
= 3 o oar s A - o o 4; I3
23 AssnuMsav Wegdszaeiwenonidden §1 acAnny gentimudiuas
fat 1 - = o - ' F
1 Wdhdnmsitivinadruduadanniige nisidndmlosiige diunszusumsiu
¥ »
giu 4 Fumpu fie MIMIAIUREDIR MINEMIE MsTaY azmIauen siauaznsdiuds
A - g é ‘i o G 3 4 L3 o ) bl
wipsddmiuduiedonitafidhdy isaniamslfinToeddn imuzanfvein wazdouas
o - a A 1 o g o a ¥
vouudadnn niemslSuaielumustumanzms uazmstar Reziltidadivinnn
= ] o 5 < g odwmow
imansznudequnimsd TeomwrdSuudimuuianla
et : 3 e T = a = ¥y
autuguommIRnmeds dsziniammsd cazsedumsd Widdhmsny
»
ADINS
o - = o o -1
UseAnnmmsd el USmurandannd 1 fond WWidudmndunia
¥ ¥V WV o o ¥ ¥ ] P Ay = 4 & ("
uazdudny Mlddvms@uudauazdutiing ueashilsz@ninmms &g Favuagiu

ar Y

Augdn mufuAnsnsunasndimadu@ur uaznszyumsdvn



22

Tunszraums it lRuandavint i nldondall

addenazem 100% o2'1¢0
nnaY 20-30%

i 8-11%
dremsian 66-72%

drenssanlszneudiy Irdude, audn, il $10vn wasdawd
gn¥otad. 2536, 81alavasousn. 2547)
- - | z el P =l ar 3 ¥
ITAUMIENTOTUYDIMI T (degree of milling) Miens AN swInUBL
a ¥ W v a dy ¥ v M s W s yy o '
msdadndealfiifutnims dafldonmsda fe 51 dnaz uazduveudiowda Taunis
sraunstiih 4 sedu Ae (rTatad, 2536 (F191a0 B3DUAA))
o A = & ow s & -3 =
1L faney winofs n1sf dafivenimue sumdatiasnuihuieny
A - oar g : o -
2. & wmnofa nudl defwenimus sumdednaivni@
= 5 o g 1 o
3. falnan mneds s daswentiudnuna sundaduirivaumenis

4. FABTIUM) MEWRY MTE YATI00AURNDININE U
pammwndadimuananm

o 5 3 - ¥ oo LY d aw & oo s y
myndadauennine: nardagaudafadesidgumnmaanais Safinguamd
& a > wa o aa A v ¥ e
Wulimuvineaseunquiiguastamdentnwnwiarmaniiifioidostunsyaausy
& . 4 . z o
Usznmunazdy 9 lunsdmusimespudiamemsdroenvonlszmenedamanarodnldme
ey -1 - -3 s a o g ¢ L)
auidwaaniameain fumsdwumnsavesdnagia Aunsdivyadugdanruiu qu
wa o e o s g - w o ' “ aw -
auiduiannamenmtduguenidivioniian 19 unsduundugdn ou Augdiaenusi
e ol - 1 o : ar o
10s DJdondae mdnu11 7.4 Tafies sUs1udaser himindranden 100 wia Ysznu
a a & =5 -4 [ o ao. 1 - : o
2.77 n§u Wugtoum 1 Tnldendwiesdugs waau 7.7 Tadwes gdauwdaceio dindn
{1auden 100 wide Yszanm 2.92 niu 1udy
g ¥ = woy g o o -
AUAIWUARYIN NN WAIN MUWDS {RaNTRA1¥0UUIANTINIIDUD AR UNSD
Famrada R W rvinwaa (grains weight) #9120808 (hall color) #2088 (pericarp color)

YuIALaL 3T 1uAA (grain dimention) AnYBizRBA1Y (chalkiness) A1 laguveadIIeT (grain



23

I-1 o . .
translucency) A IHUYIVDUUAR (grain hardnees) A7 MYV BIT IS (whiteress rice} (LAY
nvnIsd {milling quatity)

: ar o . . =
1. shminwan (grain weight) ansodszdiu’d 2 uvy
- dhndpaedSuardsaiutuniudedas niedlanduneda
: a1 . ] - : a :r o =t
- wmiTnsedunuwdndszduilniivin 100 wia wiasimiln 1,000 waa
: ar o :.; A @ Cd
hmindludoyasignaiugulasfeuuemanugns suszalsus ndldavue uay
[ - = &= [ 4 Fy : w
JUssvoawan ylavesdn ns 1ddu Aruduezanwgiioima vinmisasaeuiminues
-1 o ¥ a o PV ] : ™ 1
$1ardfen 100 wiaveadimiug Inosuau 344 Wug wudnimlousUsousenin 10.624.17
asu drudimiugaves InefisyuaduaSugaesivhmin 100 aifie sam1a 2.25-3.67 0¥
4 : o o - r
Faniminudaestinnuduiusfununuazanuniiseo wda
2. HvaaRonwda
— ar a e = 4 o 1 A ]
Avoundainuffondudnuuzlsedniug Fusadhinlfendidissuuaziifogoun
e ' & g ¥ w1 da A a & = - oA y
szunnA AU T dodaddigeuiilulfonfunidognenfouidlufmiomes thaa
1 : w1 o 1 o 1 o 1 =
pou hmady1d nfamiadndwoulifunsssiunsneivinumsifononanuiiudifes
a o 1 P ' - e
fu'ld FvoudfenmBadinsiinaneFvosiinmsila ndnfe waaduldenn Iddn 912ms
A = o n’a - é o ol = =8 o
fisfeelifdudan dAniulunisniadniteWilFawanudosnsvesfui Innladestiilafed
r . - 4 al ] 2
vosdadruldoniilfiiuingAudau FvosdnlfenTinyesliniafura (white) #1s (swaw) 1
»
AavoUDULY (light to dark brown) NFLMIAIA (brown spots)
3. #1ndea {pericarp color}
- | 4; W t : 3 : 1 =
fvesdindosszuaasandedura U ¥10 tAa e taIy $IR1Am1 Lazia0a

A ¢ AW ) o b4 g . o FE “ e a 1
oy andedlikaneddrmsilurui@eisudeeanaatuddon uensniifilinadon
o o daa v e 4 ¥ 1 °
fumsYad Srndoiifdudsldomlumsdas wmieldussaninn ey I aruvoss
H e e - a o ' A
aduddungasenii IfiAadininmnn TS nudrduadedudinies Tinifufidesnisves
o v o & a o . o a o
1548 daTuRvoadindoaruiuidesnisfeotindeaififsou dwmfuaruinthuudla
ay oAl 4 o
(endosperm) vo3d 1Aty if i naue fwldsdesnsdudduian
] o
4. ¥i®7U51UUAA (grain dimention)
1 o 37 [ PR L | 3 ar a: o a4
swegUinvesuaat diudayazsziiiug Sanuuanasfududiuiuguazanin
A’ A:I 1 o b4 ) . .
#unlgn vuraglseu@Ea ldun A1Imes tength) 210313 (width) AITUVU (thickness) taz
71974 (shape) ¥u1RARA 19U 1M1 indica 22Ty 1ARiTur Aoudrstlon wan japonica I

] of .: [l . . = [
sUS R AaduKazna BIUWIN javanica iFUs Bz



24

g o d
VUIRLNDA 9 ﬂﬂTUﬂ’JTHU'I’J‘U?Ni&!ﬁﬂ"l%Sﬂu 6 Uszihn

613310 6190791 7.50 uis.
17 7.060-7.500 Wi,
AaUY 17 6.10-7.059 .
unnig 6.101-6.609 .
foudadu 5.051-6.10 .
=y Funi15.50 wu.

sUTawda Suunlaodadunnunyanuniieiiu 3 dsznn fs

N
5ua wnn1 3.0 $u'ly
hunas 2.1-3.0
{lau 2.0 83

AUAHNMSHIAUAE M T U szmu

¥ - r ¥ a o A ) F-s -
Hrafluemisndauazdiuanans T lamsaiddyussing doans inmd duwide 1h
= - - ol el =] A = a 1 -~ a
Ao Raud dulailiGuuaziu diesndus Inadsahimsumdunouiudssmu &
z z o A o ar W ! 14
Wfleduiayoad19qn (cooking-rice texture) S Nuduus laonswmsnuamlumsyady
guntunissudszni ugdnyasdgentiouys Inaszuanatadulihau goana Su Qiju
Y 3 o1 = . a o - - o a o - v s
uazmasd Vg uies Baudwio hioou adtud uasdu latidedosinagni iy
= ' 3 L3
MABUY NI
a, ¥ 1 = g 1 - - -
anurovlumsus Inaduraz plimadlinnuuanataiu dus Innlumnmilouas
r =i ] - - Ad 1 [ = ﬁ.
masgTuapniRuunilotivuys Tandamilvr niedradminrnjumiivadlinaunen anu
A J t L L\ by 3 ' A a’: o 1 = A
FOUIRVTY drumnnataazsm lde vgionyd Tandagni e antuluasan: 103l

Y dod A 1w ¥ )
m’mawﬂi:m'musuﬂ%amaﬂummmuurﬂﬂ 3 {133¥] I

1. et dogndhudifiuesuds
2. 1vnmun 41gns i Tiuds

3. drmsnurd rgnyumilndnduvey



25

e Aﬂ 1 4
feduniimanoguoind1ign
1. Ussoz IuTant (apparent amylase content) Sas1a1uvesss: I lanuasozil
L] o & A g ¥y =L L s 1 = 2
waduihimmaddyfiiliagelguamuanasdu nade o luTawalnduilddagn
mip luvesios lulagsmiiiniumiivivesdigranas iwu $1milundesiila
- -] = ' e o )
nfpduganielios luTaadusgi@niesdigniuniies dndhasnter luTaagedgmindu
- kI ‘i N PR 2 ¥ iy
wazuiandres nlamdmnanuazdmudrdy Ses Inlargeluve yadussgminaz o

] L4
a7 1dmnnntes tuTaed Tdimstautisds siandriamdsinees Tulaadai

dszandn worlulag  Anwuzdiagn
41l 0-2 Mg
$1efiTaadn 10-19 TP FATEY
tneztulamhunare 2025 milswssudmioy
oz lulangs 25-34 saunsudauia

lungudrmenusd Tog 2 Wuf Alidnvuzquamindifsafufie Wufdeen
- g da o ¥ = 4 A ma A o -

Nzd 105 waz v 15 dludnfites lulad Sagninjuazmiior denalndunoudufiviifiey
voafius lnn

2. anwasiaveudlagn (gel consistency) 131 umes lutamsziiiuiledy
o & = o ¥ = v o 13 w o 3 A o Yy Ao
i it agnliguniwman ety uadhnnatugiios lulaalsdfsaiu Tasmmzdrnd

a 1 v udd ay gy o A . o
oz luTaane quandngadwandnduiaiiutvlfisnmstudvesdagnidoi liibuee
»

vl swdduazinadonsnnnjuveatiagn dnfumanursiavswthignisansaly
nanzuugueutdvesd ngamugiutTinues luTaa manussivowudegnidlussosne

4 ; a e o
() fiuflagn tnaludonslansn imssautasziandnandnyes il (e 3 wonfle

Uszinnudhsgn seozmaiudlatna (i)
utlagnude Yauni1 40
uilsgnosuthuna 41-60

utlqnoou 61-100



26

3. quugiuflaga (gelatinization temperature) ifugum giind uthiganawdu
wavazdouvinivuradiule quantalilianuduiusfuszoznadintdgns
» o - ] =P - H M
Srintgungiclsgqageesifuartunsysdmauaiidaiiquualiutlagndr Taom

msyaia e Idnm 13-24 wiR 18Tinsudaszinndrinusedugungiith 3 wan fis

guvpiiudeqnces)  Yszomguugiiutlagn  Aimsaarourfialudis KOH 1.7%

#1071 69 A1 6-7
70-74 hunata 4-5
q4091 74 Qe 1-3

M w o ¥ . . i ¥ o
4. midadaveauind1agn (elongation ratio) Tuszvanmsyadundadiizuuy
a 3 w  of o A » 4 ar £ 1 »
dlaosou Taumwizd ey dnafufudamuisoled Winadaludnyusiie wu 4
= = o oo 1 ] g & 4 o ar >
VITNd 370 Fenuisedada 1Aurah 2 mhivesrimrudadiims msiwdaveedaTdunn
.«}' 1 J Y ' 1 o o a A e ]
miienieluTydswu Tidaumiu drnfufdneonuza 105 feunsadiaimd smitidngmih
a " A . ' o ° ved L
Fudsemunsiinanadudnes lulaaddgrenjumilndasmui il lidunile
L - = o 1 ] o 3
garimstanvesudadnge ninelidasdiszrinanuenveundadgnas

d ¥ | 1 o & e d LI §
AUV DUNARYIITT Tﬁ'ummmam 1mwﬂmﬂmamammqm‘ﬂu 2 NQU Ad

tatlnd neuni 1.9

tRann 10N 1.9
c; o Y o - o aa ‘;
5. nAUMBY (aroma) (udnyusAmynazudrrusdsediwug F1iganiindu
a 3 o 1 5 j’ da o 5 .
wou i ldasouyssfus Taaurengueiudu $190TinAuneouasiiais 2 acetyl-1-pymrotine
11009191999 1) udasvestugtnreuzlyTmamsding 0.04-0.09 Tulasniude
n¥w
) Qs a L) A:;
6. anuvila  WupmeuiRewizdvewdls aninmsaffsunamamonn
Defvhiddgaonnuniiavoutls 1hun  silaveadluazmsdauiaidisdiaeg  Timsia
A ] o A o ok 3 ar ) 1 I £
anuvfinvethmusodildnawds uazlinieslionldfavatrin  uaAasyialndnns

MNUUATMTBUATIRUARATAS Y



2]

Rna J
Viscosity :
—-‘m
1
J
= ! o
4 I$ 7 Satback ) 8
2o S Ho0 &
rse il I8 ] Aan R \\ 1 2
%‘ A L.!__.J b, Y E . N TW g
= R Holding Slmagh t
f@ 00 . i 40 E
= | '2
- -1
l_
I
j20
1
, =f
by Fia 1
P | p I ‘0
[} 2 16

“Time {min)

Ty L] d -y A
awdizay 3 #0610 N Idsnmsimsievanunilavsadl lavmioa RVA

1 :Newport Scientific Pty,Ltd.{(1995)

gumniumsdeus
Y b &' :: -; o 'y » 5 ]
mydsziiugaismin tumsdenniu faadmuasndn laun
J 2 i o i -
L. i Tunymdnglumstmuasiaidg Snfududne lusseeione
. & A a i Y sa 4 A
auazhnaesnuumielsanuioeazr 13-15 sxfismgeahdnalaudug ilesnin
¥ ¥ = i o LA T 1 ° At’ b= ' -
drumtaziinnudhuminzey mmnsaiimsd iuitlesludosthunaanududn uanminiy
4 v da a v g ¥ 4 o o ¥ o A a VA
Fovnnuarugesdsudum gt lunsaen ey Aniuindlianesuiun i
AHUAIZYAAATIAN
~ > o o A - 1

2. dpyurnmonwvesin Tasnsnzmiziasdafinodssdiuddindes
o ! ¢ o = A r Loy Iy A ¥ o A o A
foaly anutagussaniauarduorudu q udrims Framdss Hrudo wSedaxiadu

& o 1 d’ ) ¥ a o

thy Frdnvazmai hulTinamatussifiudidinuesan

3. ummMms & el sdunanisutlsanmeindanldendludhias Ysinu

L 1 é g A.ﬂ

11590 dradumda Audn drinvuama q uasdatsdn Fawaldnnmsvafuesddniy

¥

| o ey a : (l’! .
Foszitunan Isa# s sdunalumsualsanmlulsi@ess Taeia 1Y Ts s unmatiudh



28

¥

¥ s = o o - o » % = ar . 1
40398 1A INNTIRTVBN T U mnd e nniunsmiwisaldonasdaddnn
mmqﬁazqnﬁ’ﬂﬂm
v ¥ o [y o
4. dszianusadny S1qunwd auniudesmsvewaaiaziiuilivnved
-n LU | =3 I ; ar 1 A o o L] lg
v Ian ainlsmiandngunivdnniledvas a4 Adimuasimddandrndalunsdovie

Fafimsuariinvssinufutuniag Wy 419 100% 9125% 919 10% [Wudu
numwveIt I vafudhm

aszums lunanus nrdafimwdwgyaemisa/asuutasmand infinenm
1 i sy =y =4 ﬂ: é 1 q’q 1
Gz MR YBIi ITemsAsuiniasegeiruianmsiieea @ niy Sanailiradenn

MWATYT 1AA (030U WoIND. 2547 Zhou and others. 2003 A) MTIATYOITINNTLVBIY

L]

ordy

4‘ o é a = d. =
msfdudeu Sah Mquauiamaniiuazawnmusandadnn/asutl ey Tafs@u uay
Tutududulsensundnussiadiiinadogunimmsui Inauaza1syadu tusendnms

a - A o ' o d
T nunmuates aniy Tlsdu uar lviu suifudrudszrevddy lumiadiso:

' o vy < 3 - J = -:i’d 1 L7y
luinldounlas satinmsnlaeu s saadedu msnlaouudasiiiinass gaemniAveusanas

=t a l - oo d q’ ] g e as ol o
uthidlon ndusa iasileduiavauudad uenninil lusen msnuiawddimsafasu
uaswvos luananiegnou iwu nseesl Ty nismanlfoumiasvensatuiudig 9
UFATINIRRRAYU (Zhou and others. 2002 ; Zhou and others. 2003 A ) Msildowutla

» s 4 - ] £ g ] a, 4 1o o a 1
voiufiatunaoanadaamaiufersudsdedui Ine Tastuegivanzmsduinu wu

a -4 4 ' . o e
guail na1 narAIITu Seesmnadenun Y nIamsRsulasgeauidmamueniw
= i Iy ' o ' a A ar 4 o a
uazmand Teowpiguugifinadensafavuatasnnniedvdy dnyusitiulddaves
Srmagnludninisz Wanumeiung imzdesu duiniddes vowlimas hinn dadran

1 -1 1 @ o 3 : a2y Jy o o ¥ - oy

azgunazudia tumsdndy fuinnn vowaliunsunn venneiidnfn udigumrgiige

e - &4 ad A ] -]
UMD ATGDATU ﬂﬁuuﬁziﬁ‘ﬂﬁﬂlﬂﬂﬂuqﬂ Tuszuhamsiny



29

nanardedlw

. v ﬂ . P v < » o - '
Yagadfead ithopnvnliswueanenshigaluninaz Tusenisanile agtu
v A s - - o 1 o -
usyguishhyas uAwAdugnssuneiuis SimTauns et Seuldnamaey Jusend
= o ar =L 4 .-!J' o 18 & o 1 1 A; -
fawn S dassazny olass uadiuiui idatudueswduthazwie dwiufl
a4 w = a8 &4 & o Ans o 4_ &
wasiioatuniige ndnenfigaiududuisunendaugiinds Samdauvimsa Goviu
o o - 1 a | = 14 o @ oo
Tmanses Jueenfinaweinifesilawes srundnfigasgnsussunuimi, inyasidy
o - 1 - f = ! ! o' =
wezgrssaegii Armatrongassugitavigs Yssa 40 Alawas Aufinquaithyassd
eindeniosduiiussuniieon
' ) ad s o o ' o4 ad J
apanfesIfifuavdnigndinenuei iy hgaud milavessemeing Tfun
dszwna 2.1 Awls anmgiidsemadiudnvazusinsensninalng seumerezdiufiqueas
' I 4 2 od ' i ’ ma
figu mam weaRuinounaa Aufidunguzdhfis 1o (nuewewus 2diTns.  2535)
L] ‘; T s E) -
vinveua 2.1 § 'l ezlineneasaunguitud 5 §anda 10 dune 51 é1ua 652
v a y ar g o a J P z 1 y o .’:
wythu dail Santefouda Tloianum 986,807 15 viadszanuiouas 46.8 vosfiuiianus
g luhoand une 4 Sune fis Sunedvuiag Sunewwasidu suneyassugl wazdunaTwu
Oy L] :’ 1 i L] o 1 - - Py 4
w3 huniaidiidniwaneavnieaeeiuiisunoyunass sunsviqu Samdagsuns e
gy . L AL L. ad d2
finanua 575,993 15 nietssuisuns 27.3 veswufiviavua S deaSaziny Tillonvianua
' 4 48 & o
287,000 15 w¥s Uszanmiovas 13.6 veauiavua Seagluvsshsunedes e 518 l#a
-~ a - Af a 3 [ | » .-: a .’J ﬂ
Fandaumiaismu Tidlofifanua 193,890 15 nierszinaiovay 9.2 vsswunionua (Juun
1 o ar = e O o o =l J d :‘ -
duvosdunendnanindy uazimiaulass Tulefiianua 64,000 niodszinudesas 3.1
4 A48 . . o . # o o A o4 ¥o el ¥
yoanuvanLe sglunisdiuvesdunoumivus §o uazdunededs Fsluwungimaniesly
& L] o o o - 1 1=
Urzanm 3 Tu s dusghusasmIadsuda anmpliemadundivansznsvualng i
=y : oy A T - oy o [ - H ﬂ
vunaniudaedlnde 1,000-1,300 Saddes anmdudududumeeindmdudunfo §
¥ & rad 4 v 4 a
funnsiunuas 1.7 81u'ls BRufalgadia 1.4 Awls Fafovas 90 Basdgndroveunzd iua
vanardes Il anwduiuiwduazvieningauauysel viirandadiomoued luwaiid
[ P (] o aa al ) w1 ol
anAuRfuveslssma used1alsAasudinemedilgnhuwaii 1dsunsvoniuiududnng
o 4 o d o » [V - | al 1 x4 - )
AumwA e Tadeoisod Pnasymlahififmss Trnnjusasorionnadiufiey uasd
1 1 oy ﬁllﬂl lﬂ‘ il
anwnemnn (janadediiundmdad veuuzdndniqausalan. 2545 ; qudud qrina

ryad. 2541



30

¢

=b.
=2h.

K51 7% )

=]

CHIGHP LY
L MyfAnquMwn il naraumoy
o -y [ Y o v o
sidszneumasiivesinduilvivddyhiinadoquninuoznisoouiveesy
=] J 1 oar L s s o é d’ﬂl
u3 nn puamvesdngnivegiuratsileds guauidvesaminiiuBadlvoniliiiaoy
dfy lanawizetistalSnues IuTaendussilszasunieluluaga S1aiivswes lu
c: ¥ Y ] 1 T o 1
Taed Magnestidnyuzyu uazmilen dndmnlivsuwes lulaageiqaselidasuzs
=1 owoa 1 £
AZLWA (DFOUIA HBINA. 2547 ) 9IRAISANIUBY Lima Az Singh (1993 ) Wy SUa0Id17
gunginazszezna lumsduingdng Snademsifreama luasdu msdias Insniaiu
o 3 ] o o
HAZATINUBIVITIIEN Fan AT Marks (1999) wuhaS e luTaaludiagas sy
W o e = a ad pa = o aooal o
duiuiiumaiiad Insmyndu rifilnifinues lwTaageeziideiinsfias Insnsadugs
=1 1 1 =Y a Sa ge o q’: -
uazi§ T nidTnaes luTaad msizdniinues TuTandniul luanavese: ula
o da = 1 » = a o - =
maguiinshumuiduglasiasonts saudndusdn dmsves luTamadumunsafied
o WA o ¥ ¥ <8 o W s ' - o
Insnsuadu leldelinmadudugs sransfinmnnuduiusszniumnied Insnsuadunas
o J as A3 el A -y r afy
dnyazifodudavesiiaagn Tae waly awins uazeidsad dufadl (2543 ) wurdigangd
- 1 a - o 3 -
warsrezMaduinyIthegninaaonsifiel Insnriadyu uazanuudiavesdyagn Taowy
' el 1m o 8 =] o <f
PdmeRuinl e In Taagsesiinimsifes Insns unumennuudagadou
a S ) [ a w o wr
inisvau Ingasivreu uaznunrmdniutvotgunMmIydy msfudsznu
wazmsuysgl AuamivhifueiusznoundntumdadialusedyTungaveses tulan uas
= ] ;u =4 J ] = = = 1 dv o 3 1
axiilamndu uenunindideliosdiliznousousu Tdsiu Dervlinadsilloduiaysstiadueu
¥
fiu 99n91UIN0v8s Hamaker (1994) Wmsdnuinasnui llsfulinalunisgaduiwasms
ar o 3 ’ - q’r n v o o s oy
nowmaulinam i r Iz hanadn vonsntiudarn i Ilsau wastinemisoafiedinin
= o 1 ) 3 - o . o da ] - a_ A ¥
wiismiuszrIamsyadn Tavmvis TusAuriia Oryzanin NEmand TsAuriadu il
o v & s a s avd . @ y & v e '
Urzdninmnsgasiniivedrmisanns S e dufauostn s Pedoniinassms
{ & a9 o el
Wasunlasvsguammsysdvyesditgntsgmanilfsanzmanuinm dmsyfudl
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winiludav, $179mdw, $1andes, d1andesds wuniS e ldsdiu Tuiu wasdifusn
1 [ 1 ar 3 3 rad 1 ™ L
asfuszradvatfudndss nsdn lulivansmsnfdounfasesdysznoyueamseins
PINMISANYIUBITTANA RAUNUTAYDS, MatRa Ty taznssfal wedarusdo (2547 ) wu
Mgungluarsruznalumsifuiny biimademsalfouaswowinaer uTanues
3 a w ¢ a g A o = 2
SlfenmeRugueenusd 105 Tauhufigungd 25 uaz 37 ssmmsadioe duom 7 dou
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atinsruumsidudou Ao dguanianuniussnionwvasuaatafau ) oasey -
- o 1 ar g ¥ cid ' -y »
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Yoshihashi, Nguyen and Kabaki. 2004 ; gqityq1amiBsuun. 2540 ) Auf Inpuranguiion
3 Inadranon uadidad Lifindunoniiva Wius Tnn Woensumudu dofumsinsizd
Wnamaunestudnidinddgiediumssadenmuiuindudanewmie’ld ns
naveunduthuennl9dnaremdiing Wimaiaitniusedwazuiuilunsas
anufio maiauReTasun Tnas 1w (Gas Chromatography) Tuszozduiulumymasvayty
Smfude LifdimsuanmatiafniveutumsinSmams vonvasd $eldnrsauniulaug
Srngriniu iz Sasvaunmmentunnnifeoniinu Srumgisdmadeterdam
wesWaLIMATAR oMU TINUAIIUMEN Butiery, Ling WA Juliano (1982 ) 14510amumisdu
wums WManumenludn fis a1s 2-acetyl-1-pyrroline (2-AP) sazerua ifumsndniilindu
weluda Tnsniuneuvesmsilnd Indifusfigaiunduvesiingn uaiinduneundne
fudninad Tavmumswiiad lutrrassiaumnaraiy lumsmanesnssdimawanms
afamnonlanlssynamaiianraiadaeloh nduiuuaiadaulodwesdaiarme
SunTduuuAeIoRINHULYSS Likens-NikersonTau 1478613 500 n$% unzeen Buttery,
Juliano uasLing (1983 ) &y mmiFumms 2-ap ludrimisuasdnedssvesiufiioven
uaz$ livendiyagnuds wuihdnensasiuiivSinavesms 2-AP Huandwiu fedeun
0.04-0.09 #ARAY drudsssum TuUSinaveas 2-APdsendt 0,008 fiRby uazdwmuirludn
n¥oavziiens 2-aP nanludhams uazdawus 24P dumsenszmeiinylulume
(Pandanus Anmaryllifolius Boxb) uazinndy 1.0 by Fafhnndu 10 mhwesdimen uned
e 100 Mosdassum ws 2-AP ifuesfdssneud g Iinauvenludis msfnn
anuvemazas i naunenhdn iimsfowifudoon aoun Laksanatamai uaz
HNangantileke (1993 : 381-384) TavimalSouivuasven 2- AP lumetedivenusdas
wugusenuzd 105 wozlume wohlueeiilsueves 2-AP gani ludmn uanmnf‘:ﬁqﬁﬁ
fnwmasiannzamsUgnann uvoused i § 11419 qasTuANE tavnue (2539) TéARuMn
voaravedije uTasisudenunmsymuuarmssudsemuvestinnaenuzd 105 wun
Fnvazanumenn NIy AUdEeNE n1IMERT RzAITIYBE MBIz NIz ganTe
AiuegruniediSudvedlulasiou adrelsfinms malddulidusasi Winandauifu go
nosius vewwarAagagass Wi I¥anuvenunzanudeuiunidou 1l dnae qas NG
uazALE (2540 7 ) Gamuhianumervesdiivinonusd 105 vyaqn hifimadedasinildiy
Wormla 1fnnuduius funef G udremratunfenuazainsicaives $1une qassagns

x 4 ar = = W  w e
unzamy (2540 %) wu’nmmwammzﬂﬂmﬁannuuaaﬂfnm'manuza 105 BAIUTURUENUY
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Na‘iwua& 2530 ) Yoshihashi, Nguyen e Kabaki (2004} ANV IULANA WUDAXITHOL
£ ¥ 1 l:: L | 4 o 1 4; A
1999 11meNuzd 105 Anuvasilgniudszmeng wuhiisnuusnanadu Taonymun
1 = § 24 a o w4 aAd A e ' o
Tuvaegmina WFuduiuiiud wdalilSnamsnauganimunivuiihimsfinw sgialsd
5 J 1 ar ooges .:: 1 é‘ [T
muaurenvo I uagiunsUTA ludussumsdgnuasmsqua Tuldgusgduiugnssy
HuIBE 1R Wongporchai, Riseadka L48e Choonvisase (2003) 18fnuiansvow 2-AP Tuson
a & o - L4 ]
FUUIR (Bread Flowers) afinas 2-AP laylddwihmzasuazeisazaiunsa Iinsizd laumailn
Gas Chromatography #70 Detector L(U1S Flame lonization Detection WUI1WL#15 2-AP luasn
= o L] Y 1 - 4 1
sunds Iamududugate 26.1 mg/Ke dianfoufvufivunasves 2-AP fouwuiluly
AEAANUES 2-AP 10.3 mg/Kg uazwuludmenuzd Inomiiy 3.0 mgKe doin
- = -
Wongpomchai Lazane (2004 ) 18Ry wavagamgil lumshutuazs suzamsifus o
asminfdouutlasvesnnurentarnumwmsfuesdnivnieenuzd 105 wud weiims
- ar ] r.l - ci a: Yy ¥
NATOUIINONRILIMATIA Gas Chromatography (GC) Mvtnihudsngamgidlinnududy
4 - a - R TRE ‘¥
v9rr1s 2-AP Faduensn Warmmoundniudvivon nazwuemsil¥naun lunadscasimisy
adunonvpsdwuguaenuzd 105 Hiunfuvssas 2-Ap Wundn woukemusufuniu
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2. MSAAVIYBAIMNIIAEAIN tazialimunn
ssrznauasgung i lumaduficadenummnanusmuiazguamnatsus Ioa
Fiatraku! et al. (2003) W@nyinmsiudraneunsd 10s Agumgl 10, 15 °C uazquugives
»
(28 * ¢y ifuszozinm 6 wou Tavhilimsnuguanuguduintveermevid wut gamgil
- s | Y -
uazssozna lumaiuinuilnodonnurunsonsgmbivesdnndeuasdms Tasdhan
d o = .',' t 4 - & :
Pungangigezmnsagami tdwnni defuinnidimauduanuminselumsgamiie:
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MUty ezt msamnsagai idinanddnndes Sasrdumsgashuesdnmsmde in
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fiu 2.60 ardnndumsgmbeatandeanduriify 1.56 Rniunsyatimssddizosnm
& Y g{ & v Y Y 4 & d
dupimsnadindes Srzsznmmsyadnadewazdmsszmuiunwegmninin
o= A d e a £ o A s 1]
waztSmuoz tuTaavesttn dnRufushuigunail 10 uaz 15 ° C sefifinuss luladou
a [ 1 P = = 2 + ' o
Fanafiogtugae 13.1-13.5% dutnifuinnigampivesegiugae 13.1-14.6% anuid
L 4 4 d o ¥ ad A =g < o
(Hardness) vasdnagn ssmkuduamawmsfiuiny Tasdinfuiquugiidnziinrmub
1 A =] b r -~
vsuniguugiigy uATAIIUMTLD (Stickiness) ¥Ba¥IEANINNTT ANUMBDIMT BYSINRIATS
. dl a [
2-Acetyl-1-pyrrytine (2AP) Teumavimuludnisdasssaniviniasuasinu Muasasm
segznMsuTn MSBUR 15°C anrinssasnisanawoms 24P Taaniguugl
¥ & . e o &
¥oa Tuszuziia) 4 1oUIGN  Wongpomchai et al. (2004) IRy inavasitmsannndudn
£y e ) = A P o or L=
vouuzd 105 Wilkonnunouuazguamsd em3timuzauiumsifudvaguny
-A y ek g 5 el -y L
Moy Taeldiannrudu 6 35 Ao My ldinTasannrwdusiaaundia gungll 2 sedy (30 tay
A ¥ <y ] o ¥
46 ) mFevananuturinaviou 1dgungl 3 sedu 40 souaz 76 © unsmImauan 1
1o 9 & d ' v oA & - ¥ 4 4 -
Tudiisderzoznamunuwud 03 HdaTesana 1 usinauui o RT0RARIINAUYHR
d. oy J é
audeu figuugd 30 uaz 40 ¢ Minnududuved 24P qandy a-hexanol 1Az 2-pentytfuran B4
Ao a o 1 1 i 1 1
Humsiliniuilidoims uniimsarsmidulavnismauaass rafiassd senan
=1 o A'i a J ¥ 1
mufuduna 10 @ou iisnawisiunmidudusol 24P aans 1A n-hexanol 1Az 2-
pentyifuran 1RVTU MsaandulasTiniosannudusiinoniou Agaungil 70 c 1 %dn
Yos & & o & ' . red ] w 1 A e o oA
AudmaifunTaniianesdEoun 1sAY (whiteness) Tuilnnuuansdaiusdaltodidgme
qaé J q' 1 =t o 3 t:
ool 193t lumssranuduRuanmanarsvozan lurisihus hy vy
-, o 1 -
Zhou et at. (2003) TR ANMWIszUramuazgungliumsifutnregumidniniauds
a i N & d A . -
MJun (pasting properties) ¥BantladNFuduR 4 wax 37°C Huszoznm 16 1@eu manlaou
1 o < . . oy A
wdassznemanuldmatin Rapid Viscosity Analyzer (RVAY lumisins1ed wuiudleszus

o a -3 v o 1 ]
DYIMEDUALYU break down (BD) aama azAseg ma W ludredraum Tsaudiuggue
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iy lunssuaumsifasunaassninmsdly  Sowbhagya iy Bhattacharyat (2001) 1#nwn
msnldoumadnssumsdaudiadion (pasting properties) sen31amsiudn Tagldde 15 e
WUS Idassuzamsnudiu 6 szus (3. 9, 20, 28, 36, LAz 51 o) sﬁuﬁqquﬁﬁm Taums
#n1820 RVA 1111 break down (BD) anaiiipnaidiudy wioniy sewack iudu i lddn
Mszgznamuduhiesag ifluesirznouseatin/isunias

Singh et al. (2005) l&&nyipmeaudamamiinmoniw Taodszdiunigaeuiinisy
uasiledudia Faldtnmsvestndude 25 mowus Fadnisvszdiusiivmin 1,000 wie
(thousand kernel weigh) A2MMURIMU (bulk density) BRT1EUVRARIINYIIADATINATI
(length-breadth (L/B) ratio) liax JFurmezlulan (amylase content) ‘?Qﬁfﬁi:?‘l?"}d 13.3g,0.77-
0.88 g/ml, 2.62-4.55 1Az 2.3-15.4% M1y pariiasfigatumsyady (minimem cooking
time) S5 uveN s gATIINT SR (water uptake ratio) veaudaimo s znaemsyady
(gruel solid loss) LA BATIHIUVOINISUBIHIBDANAINTYIAL (elongation ratio) Fadien
SEWI1 13.3 24.0 min, 2.37 —4.45, 1.88 - 8.53% 1Az 1.29 -1.74 iy guuemuiimaile
FURAITU maximum force, cohesiveness, packability, hardness (0% chewiness dsziiiulaold
Instron Universal Testing Machine F4T1f1551 314 57 ~266 N, 40 ~220 N, 10.0 ~27.0 mm, 20 ~91
N/mm (@2 1505 6969 Nmm auddy narlunisqady hiasandesiulSinuez tulag
(r=-0.70, p < 0.01) UANDANADINURVUHUIUUYDM 1S (r=0.333, p < 0.05) v
w10 115191915381 (gruel solid loss) Tanwegeandasfivysinues lulaa (r=-0.708, p<
0.01) e lwaeendsedunatlumsyady (=-0.708, p< 0.01) ﬁnﬁﬁnaﬂumsmﬁn (cooking
time) gafinmvsaudeiimu lsen antsyaduh (eruel sotid loss) AmerdausemsSadde
ﬁ’uﬁ'ﬁnnﬁumﬂﬂﬁmﬁu’inﬁaaﬂu'[ﬁmﬁm’fuﬁfiuﬁuﬁuuamﬁanaﬂumimﬁ’mﬁui‘fuﬁfimﬂ
a3 Sujatha et af. (2004) 1IN Ie0INUWUTAD Jaya (hybrid) 4dg Kayame {local) 91015190
516719104 Dakshina Kannada Uszmaduidu Fasausanr13szninegemaiiuandsfuunzdog
i qnadiun (parboiled rice) ifuran 2 1 dovindesdu dnmsdy $andesiignih
Ifqnadiuq uasznmsﬁqnﬁﬂﬁqmﬁm wdaseiruininums Tulamsa Tdsau 1y
i haasiaa (reducing sugar) (&ule oz lulag fandmvesnnuunaeanunihs viwin
1000 A wivusfdms wosiveudaads szwinmoius ggma aazdafigninly
qnaAuY sErilmeRuiRYD Jaya TRainmAnirluynsnieedi d1v 2 mefuiignly
aaruTioaflsznsumuniiqenidniinfonluggdou 14 Pearson's corretation anatysis Tun1s

FnnerqumniAnusinonmaguninsys Iea szriie 2 mowus gama uazdniign
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Wil gna duq Singh et al. (2003) MFnuwaznSudouguanddmaniimenw Tassads
qungil myysturaiefufrveandatiatedliuazndadniladointn 3 mowid qu
audAmaniimenivay mids 1,000 wils ammmain anundveundia sasidauves
AreaenLn s (LB) Yiuses lulan quauifveamiadiatedlvuazndadinind
#gnwlauly scanning electron microscopy (SEM) qwauﬁﬁﬁmqmnqﬁﬁnyﬂﬂuw differential
scanning calorimetery RT3 e AunnndnmeRuiag Sbwnin 1,000 An (AZAIY
wmdugsnTudadiided luvariitinees lulaeunsanudwoundadiniuudadn
Und nnsAni Tavly SEM wutwwaduasdiauthvesadnfes lemdinfunaiug 41avaq
Yoziimsdadiuriudou enthalpy gelatinization peak height index 1LOY gelatinization rang 3
riundadrlnd qumniinisyedusasiedudavesdiotesuasdnndfinauunndefiu
drvedtuliguamiAdumsy unazeduimiinidadaUnd Tran (2004) 145ms
naroudindoaasdms il %I Iduunna1ain #2351 100 sensing system 35HITN
101 {chemica) methods) HAZNANBUFN (seasory evaluation) WUTIMINATDUAIILUANAN
ssnhdnndesihamsiil wdnduimaseiulifsurvssiulasms Tatmaniimenx
s nysziiiu1ag sensing system 180 Tomlins, et al. (2005) TmsnarauATUYE VDI
v§ Inauazpaidnsasvosdnigus Innansovensy I8 uUszonet At (Ghana) §u3 Tnadau
ngwoudimivdnanidhaiindatuilssms msveniuvesdys landuegiusiiaunzaraiud
wam AamLvoUdIUYRRalin LA Sslimsussnnureuvesdus Tanfiln nundiuiy
hidauq Tﬂua’mhﬁjwwni’nﬁﬁmﬁ'mﬂﬂ'nﬂs:mﬁ (86% mm@’uﬁnﬂﬁ"wuﬂ) UATZYOY
dfindntudszmafiuandiety drufimés (14%) voudhafilgalutlszmg 19 Regression
models lumsinnoanuraunaziuuyeddy sivunselddnaseududamunanisooy
Fuvoadus Ianlumswanndaiual Yau uae Huang (1996) ToWanquanyazyeaniidy
72 '18uf R2199m (glossiness) AWVTA (whiteness) 1143 7U (looseness) naud1IgRIUL oY
(hot-rice aroma) ﬂ?;m’h‘nmmﬁu (cold-rice aroma) ﬂ?iuﬂfnni’{aq {brown-rice aroma) A1TUN U
(sweet-ness) M3 Bndudanduiiumdalushn (kemelness) AT (hardness) N1510EAUYD
4129 N (cohesiveness) AITWNTIYT (stickiness) fnvuzdurvesiundmnmsdes 8 afs
(chewiness) 1Az AT INYIA (roughness) F11991 4 wiintumnaaoudy 1¥naceu
FudrumsTndu 20 au Fsfoufougungitumsaivssning 18 uas 66 C
wnmsiazeitofnmmn Wihdeyadasiutunsdanlsianite o W45

mynmmzauigalunsdinuiiseaiil
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3. AR HR UMDY
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msauiiumIsuiiunsnyiguammani Menn uaza s ndunou 2-AP vaq

veenuzd 105 Rlgnlumeagadoald hillmsaie wa. 2547 - 2549

Fagguasauazenaniintslunsid

Faragunsal

1.
2.

ﬁ'nmas’ (Beaker)

‘U‘Jﬁiﬂﬁilﬁj (Ertenmeyer Flask)

. Tlndt (Pipette)

o £
. YUIAA (Burett)

wIAU5u1T e (Volumetric Flask)

&
171394 Evaporator

o =y o
. M7 INNADS

FOURNAT

A o o
NI DIIDTIBUR (0.0001)



10.

12
13.
14.
15.
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21
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SHIMADSU
23
24

k1

LI e
. MABANIARDS
azns a3 ountlavuIR 100 mesh
4 4
RFIgARINTU
Y &
daunseiiing
NIEUBNAIL
. Iessuams
NABAA IO
A 1
5oyt
(1047 (Muffle Fumace, NEY versior 2-160 series)
& a & .
wTaalns 1z Tusau (Kjeldahi Gerharde)
FoUIAI5 2100 INIA (Hot Air Oven)
A L}
insoamas Iasun Tnas W (Gas Chromatograph, GC) §4 GC 17 A %89
. IATOR Spectrophotometer
. Capillary Column HP-5 munauduriuguina e 0.25 fiades 812 30 was

YUIAYDA Fitm Thickness 0.25 1ulasmas

25. wed lunednled

26. AZUNITITOUVUIA 160 mesh

28. RZUATITOUYUIR 90 mesh

29. nnagiitioy

30. niie

31, nIs¥oU

32. Hotplate

33. Moisture can

34, NIZATENTOI

35, ASTATHYINIS

o o o
36. IOTLUYG

37. Hot air oven

A b 1 L4 .
38. InFoeiantunila Rapid viscosity anatyzer
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39, 1r70079A18e Chroma meters model CR-30 (Huntér L- a- b)
40. wsorindnwuzduia Texture analyzer model TA-XT 2

41. 91U

42. Founuv

MR
1. Copper Sulphate (CuSO,}
2. Hydrochloric Acid (HC)
3. Sodium Chloride (NaCl}
4. Sodium Hydroxide (NaOH)
S. Butylated hydroxytoluene (BHT)
6. 2, 4, 6-Trimethyphyridine (TMP)
7. Potassium Sulfate (K ,S0,)
8. Boric Acid
9. Chloroform
10. Methanoi
11. Dichloromethane
12. Sodium Sulfate Anhydrous
13. Potato amylose
14. Ethy! Alcohol
15. Iedine
16. Acetic acid
17. 13 ﬁ'l@ﬁ U 2-AP (2AP)
18. Grease-proof paper 1Az TAAAILUANNITHIOR
19, Mixed indicator Jnul% methyi red 0.2 1osiud 1 ethanol : bromocresol

green 0.2 esbud W ethanol (1:5)
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TunisTiaszvimilSunes Tulaatindnms feer luTaadunedweTae
- -, aF = - a .1 Vv ]
as9v0eng Iner enmsainifisndule Tefuuazasszneuduniduarumia 1dun
-y EYR | & o ay IJ
Tanmuea nsaluiiu Nusa misasussfsfimawsiianas lsTasaiueu Mdasdszasy
= & 1 : 1 = = ]
Fedoud hiazani levoz TuTaaszegiugilues Helix Coil dousoumsilszasudunsdman
d’ - : Y &5 " s
# msdsznoudadoussins tuTaruaz Te Teduse I mindudiannsavinn1dims e
= : - 'y g -.1’4 o o 1 ¥ b4 & 1
Y18 dussulumsimasdiideiife thdrosadmmsuuadiuniostuauarsouutla
HIUAZUAT ATOUVUIR 100 Mesh Fadat1sutl e 0.1000 nTi Bmeniaunanoesd 95
o o oo Py = Y Y - ]
wesud 1| Taddas Aumisazawlm@onlsasenlesd 2 Tumy 9 iaddns Yuniudistedu
A4 4 " g o s & a4
n3ealuNIUTEUIIMAN (Magnetic Stirer) w1y 10 W1H sunawiiwiudls nmiud@uminay
woUsudSumsTdiu 100 108807 19503 Volumetric Flask ¥1R 100 Haddns uazduinau
» »
-] = ooy -1 = = e - ° P
70 iladfing inafuanzdan 2 Hadans naudumsazawleledu 2 faddas vindugmiudan
@313 5 adfas 101U Volumetric Flask mson'ld aimindsudSues sy 100
T :’ o :v Y & g w4 o {
Iadnas arwniindu dana s 10 i bandaminsganduuersdum5oe Spectrophotometer
g ar 4 1 I .’: -
ANuuInau 620 W lumas TaodSunsesdao Blank 1914 Absorbance iy qud 93miuis
1] J 1 L -
mnsganauuei 14 s wanS e lulaavinnsnasgu
= = oA o L3y v .
2.2 minszimydiualulasnunse TUsAuday T5ivani1an (Total Nitrogen
And Crude Protein : Kjeldahl Method) (AQAC. 1996 : 24)
lunsiirszvmydsuia lsanTaniimamadvdans A Ao IMT oL

, . o P
QnuvuamIuAY H,50, (nsadme i) ddhs e H,0, 30-35 1os1dud (lu Catalyst tiatys
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. » 1
amwansdsznaudunidiulanoutdiiu ne, wudraie1dife NH, s1niundu NH, aely
4 a 4 .‘:
Flask 559 H,BO, (nsAueTa) kada luana NH, naruiiu (NHH,B0,) Tudunounis
¥ » » ' » » ¥
Ansizvziinosurouis YursunistosuaziuasumInAu Alifis Suasumsteylag i
el L) 1 ﬂ‘l : - y ot A L) ) ] -~y o L5
aredndmvenzdoamdaimin Taelinsuhwinfiuiuoutugs 100-400 Sadniy 1dlu
1aoa Kjeldahl s1miutafagniugumsdon 2-3 3u Tunaoa Kjeldaht 1éd11d K,30, 3.0 niu
uAMRY Cuso, Uimin 0.13 n§Y uazifu 1,80, (udu 6.0 Haddes aslurnasamwduyin e
1 5 ' A oy : oy
wers leiviaea Kjeldah! Tusnsvaansoadosdatio Wi Aadardhnsounasagaufiafiv nazda
.4 o & & o A M 4 Lava . - &
tuwemsganiu uieldiniesgauianuiisiounad sisdu simiutludureunsndu
(Distillation) 1ag 15 lamsn (Titration) Tasrivans Kjeldahl Nuooud 1l lusssdimiundu
&4 o o ey [ : ' = ] = ]
vounsoIndUsA i anju H,0 Thih vaawauduenstgndosludivm 3 vwes H,50,
#ldteu nejuesazane NaOH Wudu 35 alosidud wrv W lnoasmeufuas lunaoeas
[ » »
Kjeldahl lunfSinaiene 5 viwea 1,80, #1140 nmludiudunsunis lamsn aamsazats
H,BO, dud1iums 10 finddas Taaaly Erlenmeyer Flask 411 250 Iaddas By Mixed
_ . e 2L 4 d.
Indicator 2-4 voa 1h Tl nsfdwmssudafinduld asvarumiouvennisslnugiduma
& 1 1 A ° ' .. . & -
Ready $11Wiv2ahaueasiuniomiansinau udinmy St Distiliation AosUIATEINAY
< E o e . 1 . . ' & 4 Al
Ty nFenrinadndndu IMuaidwmia Aspirating &313 13 segayeamama (1 lau
T = o d  a i ar -
Aspirating) 111 Erlenmeyer Flask iussqdafinduléy Titrate fussazarunsalslasnaoindu
I'4 o w2 P = ¢ ' /d v
9w 2 uowead sufisgacuya Tudiona uazihinims lawsni 18 ldduaumenlodsud
TasAusn Ty

NIFRIUIN

% N = (ml Hel-ml Blank}X(Nommality 484Hc) X 1.4007

fiadniu 19013
% Protein = % NXF (Conversion factor)
vaoing Ts@uvesdrs g Factor (afy 5.95
2.3 s AR HSandl (AOAC,  1996)
hr ) '] oy L - | s oy - 1
uann1s lumsTns wrwlsnandifie vinsrmsdunidlusleos
- 4 2 o e A wad ¥ o4 o a 4 4 aw

amniiuduneu fe Juusnrnfigampiliduie laih fufires mihguuggeliumo s
sunignmeldiiudiudd dugaio 'l lum Muffle Fumace # 550 pesisaiFua it
Wnauthad e Yussulunisinsizrae Susouus s mswifae Crucible nlaniw

] A ﬂl - =1 1
Suaniideans e Muffie Fumace fiqamall 550 samadua ithaoan 15 wifl wismnanh
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vimhnige Crucible i tiBulu Desecrator Yszanas 1 21w suibuasiisqungiives 5
810 Crucible IazBunfamizuiiadniy mabnhmsnanealasfasiudnmsunazidon
Yszna § xo 03 Taomsdaitmindufesinruazdentamisfiadniuldlude
Crucibie 6171061901115 449 1A 9915 LMIVBUNAILU Steam Bath ;ﬁaﬂaaﬁumsﬂszn
sentudumsrn it mdd 12 Crucivte vum It lugaiu tivganpifiaziovey
aiunua’l #regraemislasuiud e 1edo Crucibte Tuim1 Muffle Fumace Taswou
Mmasanarmiugungiiend 550 sermaion fhaam 16 5371 @18 Crucible soAI1M
@1 Muffle Furnace §1 18 dvimh v ddulundosganmidu uadadalidmddtuegiy
i sl i hundessarandu udadiniindu 2.0-3.0 Sefdns MHoiumaumieyntd
dusnnszoluiindy e leuldbesn derutuer ke Musfle Fumace 8 24 §a
Tus sunmofudrdvn mbuiai it m?aaﬂﬂﬂﬂm‘?uﬁqmn pies Fuimminds

1 »
wiieiiadnsu mordnurninnindee

NIATIN
W dhwindasduens (0f) =W,
i (n5u) =W,
FafunlosiFudidn = (W /W )X 100

2.4 M3HAT e IS v (Li and others. 2002 ;

Sinclair and others. 1998)

msins 1Tt (Lipid Content) hud i Taoiddrnonedhrunaziden 10 nfu
91MfRY Chioroform : Methanol (2 :1) 50 Uanans sntuwtuaeia ¥iiom
24 2 Tug iiensuaunaninnrsesunssmynsesaslunstousn azsdvianialyirzon
2 A$1816 Chloroform : Methanol 10 iadans vintiuds Ts@uunanlsd (NaCl) 20 o idud
venlSnaianun winmsnaldondu mm‘fmmﬁmmmmmﬁatjﬁ'mfhﬂd“lumﬂ;ﬂwﬁ
MM TUNY ﬁdum?m Vacuum Evaporator 1u Water Bath ﬁf}ﬂmf‘!’ﬁ 38 parnyaIFue aUure
pImuPy Ao TsWadl 12 faddans mldlu Volumetric Flask 1119 10 fiaddns U5u/Tums
T¥a51 10 826 Chioroform 9IMMNIFIBGTR N 1 Taddns Taluunoamaassiing i
wiinuiuey uaztiThissimen o181 Tasioud 38 pwnwadua (ﬁu'lum?maﬂmm%'u iy

4 N 2 A . - « 2
nat 12 13 T Fauidinnasanaaosdnaianwoi ldduun e luiuimuns
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MIRTUIN

% Lipid Cantent = (thiminnasaiiluiu - duninnasanla X 100

2.5 MIUATITHETHOU 2-acetyl-1-pyrroline (2-AP) (Wongpomchai and others,
2004)
- o 3 =) 1 o ar
msamswimsventudivineauzd 105 oxnundsidgniaiaiuium
) k4 Y =y r - 1
wagaios 1 lau1dinaiin Gas Chromatography (GC) 38 afinaisnou 2-AP tudetadiandes
= a9 ow 7 oo v o od e o
unazdur lnoldaisazaiunsalslasnaoTmdudu 0.10 Tums Tfuroulumsaiadadl ¥adn
atsnndomTadnmsuraz®un 5.00 nTU AT 2, 4, 6-Trimethyphridine(TMP) (udu
= o = 2
0.25 WD (Mmrazavwasgunvty lumsazawnsalalasaasin 0.t Tuay Ysuws 50
o oo s . 1 4 ' - v P A =
Haaaas it Tdwiidsnsouvdudiunal 30 i wasihuniusd 0o Centrifuge ¥
oL J a ' o =1 ﬂ'
5000 rpm (Hunart 5 i e Idenaznou hauuninlSuas 18 nashmsasaie iy
»
wadolxdoutanentwdidudu 5.0 Tums vimiuadadisaisazaty Dichloromethane 50
» » E
NaaanT 2 AT11119UYB4 Dichloromethane M1f13011198ARU Sodium Sulfate Anhydrous LAz
4 - 2 _
asazaid lAnnnsadavisreansanszmodnioraiesn 1auld Rotery Evaporator 1¥infa
» ' »
msazaw 1.0 Taddas M inquugidedldivfemsnza 0.25 Taddas evmiuni 1y

Ansiims nAuney 2-AP A161A304 Gas Chromatography (GC)

A7z TUN1INRABIVEY Gas Chromatograph
ABAAL HPS : 30mx0.25 mm, 0.25 ym film
guvgiivesdniiasd 250 °C
Tsunsugunglivesnsdng

sumglicudu 50 pemuvassua
Sasuiuguugd 5 ovruwaEon
QUUYIAANIL 120 BIF UYL
8n31m3 Ivavasig 1 mh/ min
Wmasarsiiin 1 Tulnsdag

Split ratio 20 : t
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2. M3 igurulAnd NN w
2.1 vwmadat Hnediisiiims laawe anunha anugevesiing
] o . . o 1 = e Y
8d1az 50 AR (Singh etal. 2003 ; Singh etal. 2005) Anwunmzdistrefiungumgiites
: a o v ow L] [} a [} o : a1
22 Yminwded guieiisdusazdniian 5o wda Yuhmindowae
oy FUTINKA (Singh etal. , 2003 ; Singh et al. 2005) ARy uRMITAIBONNURGUUTHDS
2.3 BATIEIUUDINNLYIABANNNISG (LB ratio) 1ha 1t Id91nms Tann
ArmnazAueIveuNdad i misesuven eIReaUN 1 (Singh et al., 2003
; Singh et al. 2005) AnyunwizdrvbuiPuiigungives
- - J L)
2.4 msimsedmyTnunuiu Tauitldounsuiou (Hot aic oven
method) 81 moisture can WiBweh Iudougamgil 100-102 °a. Wumar 1 F2lundunld
. W o s v oA M o 3 < 1 & o ) T » ETl
desiccator Ititiuas Favtuuazd lavlHnioadarinazdoadaniie Hadniy uadastisdnld
= o a Pow o . X
AzBOM (90-106 pm) Fa9g1381 N1 32w 3.000-5.000 A1 1o 1y moisture can A2 RHN
e 7w \ o Y B . e 1 ¥ A & - a -
udrnihminedesiadi wieud nnmbwminhmiveu laslfinToatariinazidoads
1 a & Ao ' { ¥ 3 ¥ e = o ﬂ
wiwiadndy Mmemnlissindilugevaniounieuilad Hgamgl 130 ° @, Huom |
A o o . & . L Y
yu. iiensuaeuutadni1 moistre can Alad i ldu desiceator Hald A NI TU% 0

¥ o4
wiin Ay istiefidugungiives uazgamlvoaiiu (AACC, 2000 ; AOAC, 2002)

ASAIUIN
yiminyedaatemIs (n51) =W,
Yminsviel (0 = W,
dhmilngsde sl (nfu) =W,
Fofu % A (moisture) = (W,/W,)x 100
% yousdasu (total solid) = (W/W,) x 100

L= 1 - o L} o L) - F J
2.5 MIIRTIZHIA Aw 1idaedidzedisas 2 ndu ldlumies Aw
Meter 81uM7 1AINMTBe Tuiindoya
o - . - - A
2.6 msirzanuvilaveath ( Viscosity Determination ) Iau1fn5oq
A . 4 &y y P &
Rapid Viscosity Analyzer (RVA) iTlin5aa RVA Na13 30 iiiiisgunios Maniaa
AeuR IR Ias SuTardLITRIURY RVA tazifien profile TumsnadouminAszidien profile

A =& A ‘ o
&0 STD 1 Faiitoutvae il
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Idel Temperature 50°C % 1°C
End Test (HH:MM:$8):00:13:00

Time Type Value

(HH:MM:8S)

00:00:00 Speed 960 rpm

00:01:00 Speed 160 pm

00:01:00 Temp. 50°C

00:04:45 Temp. 95°C

00:07:15 Temp, 95°C

0C: 1100 Temp. 50°C

VG - [del Temperature MRG0 Qm'ﬂQﬁﬁé"a"l’fnauqmugﬁuaanﬂsu:c?aﬁﬁ'"zaé}quazﬂ'1ussqaq'mu?u
Wogamgiivasniruzyss qqeiudigumailil RVA sxdiufindoyndien

anudalumsnuuemed 10 Sutiusn 960 seuRpwd ninimiuszanas

w160 snmiamﬁwéuqﬂmsmam Fairetutlein wadmsuas lazuns e
90 mesh TuM135OU) 11 320,01 A5 ( dmsudoteRTa gt 14%) ldaslunszuoniild
dmfumTes RVA @unindu 25 mi Tewe (paddle) aslunmuzussgryuwiolinuse q uaz
Aduaufemudnthasa q Ustina 10 afr Srildstredufudiufeudinimisaaegh
ywliidr dinsuzilawstiududihunies RvA navemefdiold Rva Hemies
Mauedwdniinisuzenn 910 pasting curve 7 1A INIANIAINGY pasting
temperature, peak vicosity, setback, uae final viscosity F‘mmﬁ'ﬁad'm’lgaﬁlﬁuqmﬁgﬁ
#os unzquunniieadiu (AACC, 2000)

| 27 ms¥amaenvesiiasuazdngnlaulfiaies Chromatometer (Color
system by Minolta Croma meter CR-300) t11d a0 n91imisiazdign (w3 sudistaumioudy
mzSadledudin iunsalunie Iiuiume W divein uas e #laldindes

= & [} o8 A = 3
Chromatometer AN URNWISRIDYNRINUNGUN UKD
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3. NS IRTIERASHINAIIAY
(S [} o v
3.1 a1 lunsyaf (Cooking time ; min) quiisiadadmshanuysein

Areuisar 60 e unnldlunszyeuszgiifivvnnainesas 3 wda
v o &

-y a . o ' A& i
anhindutunliedar ¥ dgumaiiiuden (98 senaiea) hidetdmiuncdieduns
- a o d ° 1 I 1 a o d ¥
MIFRUBAULAAEINN 1 WTRAT Iz 3 wha Tasthurut lad 2 wiusmisenudu Juaatn
& W A = = -
e dunagmisgnuonuiiad fe defundadnusle Ll laud@umotuuda fufananms
naa i ANd10019gn HiN15nR0IRI06190s 3 97 (Singh etal. 2003 ; Singh etal. 2005)
el 1 A ﬂ. ay
AnvuewizAretaninuigungiines

» L
3.2 Anwanselunisiniy (Water uptake ; %) Winaag13912 2 n3u ' lutn

¥ '
o

o5 YUIR 50 ml Rihindu 20 ml udniundvtundeithingy gungihindon (98 samiva

- = o G ] = a : o [Y)
uon) Tavldna1n1deInA1sul Cooking time Viidntvmdafignudn ndahminvduude

¥ = a : as - 1 . .
m’lqﬂlﬂ?U‘umuunuumuﬂmamnnauqn (Singhetal. 2003 ; Singh etal. 2005) ANYURNIZ
a oo o -
fredrnduigurgives

wuesimud Weter uptake 91003

Water uptake(%) = C,-Cuc X 100
CU
¢, =ihminudadign
o’ @ d o ¥
Cue = HIMUNMUBAAY (¥I1IE13)

13 msfadvoandatiy (Elongation) 1hdIat1at7 2 ndn 1dludinnesnia
50 miATNdY 20 ml udninrdlumdeRinhndy gamgiin uien (98 esmuvauFun) Tarld
(a1 IR9INAITHY Cooking time TIBtaARd AT I Ed LYY ATz
Ymuviaasadha SanouenTaeiFiiedilo (Singh etal. 2003 ; Singh etal. 2005) AnmuRmE

r v ad d =y
AWIWNNUVNGRV I UNDY
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M3 3A 31w Yoyan18a3 16U Elongation 910N

@3 112U Elongation = Ar1v8d1gN

AUEIIVBINTIRL

3.4 nﬁfgtylﬁu“{u{ly‘waum'mw’;’n (Cooking loss ; %) 1H1A20813917 2 ndy lal
ufinnoduun 50 mffthndy 20 miudaninndulundefinindu quuginiden
(98 perniwauiua) Tauldnarfi141nn13 M1 Cooking time Jutihufinnsfi 1dvnmsduthn
Yeilu Flask (Frumssuudaazdainniansninnld) v 250 mi syvoifiols Tasls Hot
piate (12311 11ou M Hot air oven guungil 100 ssrusaiFon dhunm 1 52133 (Singh et al,

2003 ; Singh et at. 2005) AnYuRWIEAIBETITVTUVYTTD
a L& v L .
nsAns wrdoyanulasivud Solid loss 93ngAS

Solid loss (%) = Decrease in weight of rice sample X 100

Weight of rice sample

35 mi"‘zms1:ﬁfzmﬁm}'ﬁ‘maé’wnfm‘fuﬁﬁﬁmﬂ?m Texture analyzer Model
TA-XT2 1013811 2 31 W ludinnedanim 50 ml Aindu 20 ml udaviundulunsios
Thoadu Qmﬂgﬁﬁvuﬁaﬂ (98 BarwaLTUR) TarlHaa 1R 19 1AMIM Cooking time Suriiluiln
inefAtdarnmsdutneen taziign ¥ imsia @avimethoififugungiives
unzuUgiNoui)

3.6 mssmidumednlseamdude TnsUszdiv 2 szion o m3insied
Ussinnws s BT (Quantitative Deseriptive Analysis ; QDA) 1‘§r§ﬂﬂﬁﬂu%uﬁpi1_un1s
fadenuasiln 20 Au kaz MynerouATILYB LA MITBLS UTINYBIRLT Tna Taenis Idmna
(Hedonic scaling) 19nquéus 1an 5o au_ Tanhdediedngnusasdisiinldufivnainis
v uasdswaiudamegy 3 ndn Yadaw aluminium foil fUsziiuygnauihims sz

qudnvusnUssarmduirussdisiianiteaniiu 2 423 Tavsas 1 14d0d1 5 F001e
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a3 2 1ddand1e 6 Aradns Taudemadulununmr@nudsdv Svamusiafigul’
gangilumsiadszine 40-50°C Taudwneapudutuhaynadanoumsdu (Yauuaz

Huang, 1996) @nudiedraviafidugumngiivies uazgamplivoudu)
o <y
M3 insIzYeya

Tumsifensafiniimsinneidoyavandhudail
. ¥ o 1 & ¥ ¢ el
i hdeyafildnmisunie fovaz uazaudivavunas g

2. aguransinTiziuazsieslugdmsnaiasns
wfidnlgluntifo

adan 9 lumrisudoyadail
1 adAmug 14un
11 Awndy
1.2 fovay
13 Meuidoauunassu
2. gdanidlunmsnfSrudfinSinsesiUszneumariuasaumonseadn

HaNEE AT WRUTY1IADNLEA 105 CRD (Completely Randomized Design)



unn 4
HANISNABD WAL INITRIND

Han1snARBAa IS

= 5 ' - ¥ o
MIANY NN IMNIAAT UMW voaduTIRBazd 105 0IRuYsnda tulaiuniny

A L) A L} ~ - 1 ﬂy
nandedl? dammsdudenalull wa, 2547- 2549 Mnanisnaassdane U
=5 o - oy
[. msAnuasRlssReumuni LasnMuamYeId v IfenNz s 105 uazd nv 15
YmsfuBon wa. 2547

1.1 QUMH MAURY HAZANUNDY

a3 5 Uhinussilszanumamiivesdnmoiug yrrenuzd 105 vinjanaiesid

undaditgn aaflsznoumanil (% DB)
Tusdu tusiu oz lulon
NYATIAY 7.18+0.02 0.51+0.02 19.76+0.06
Twunsi 7.15+0.06 0.41+0.0} 19.43+0.07
wisglndy 6.890.00 0.4420.04 19.320.05

A1 5 Msfnyivsndsenouvmivssdurmenuzd 105 910 3 unal Tuwana

pariee 1 wud Aedndrnnd unomyas3tulit T Tlsdu T uazes TuTaagand

SN IWUNs W nazninugunay

o
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a13 19 6 YSmussdilszooumaniivesdnmoiug vraonuzd 105 naginmiiedld

(nasfitgn aafitlszneunIunil (% DB)
181 - Aw 2-AP {ppm)
INYATITY 0.240.02 12.0330.8! 0.6310.02 5.34%1.04
Twunsw 0.22+0.01 11.1340.74 0.5810.02 5.91£0.84
wiagiindy 0.24+0.01 11.8540.30 0.6620.02 5.460.60

a3 6 YTmnudwesdnviaenusd 105 vamnmizignlufegaifaal#l

o [ ] = ; 1 3 1 1 1
UTInasysendig 0.22-0.24 % USumanuduogsznig 11.13-12.03 % f1 Aw 8gssHin

0.58-0.63 uazin1 2-AP BYITNI13 5.34-5.91 ppm

1.2 gaNIRMINWATH

M54 7 v s everuaadiv

unanlgn wauazglsiednn
AWV (mm) | AwAda(mm) | ANQmm) | AInnuetisenIu
A
(MRS ITY 7.3+0.03 2.1710.01 1.740.0 3.5310.19
WRUGUWAY 7.3%0.02 2.0%0.0t 1.710.01 3.6310.36
Twunsiy 7.330.02 2.130.01 1.70.04 J 3.5510.18

21091513 7 Ay e nazgUsnddrumvediTnirenusd 105 v1naganfesld

WU UATIHEIBEN 7.3 mm ANNT1eegsynie 20211 mm ANNERER 17 mm uasl

ATUIMBANNNAIBYTENI14 3.53-3.63




A1514 8 vuauasjUs vsundadiindes

51

undalgn | vinauazgUsiedinndes
AN Hmm) | AWANAmm) | RINga(mm) AINNNYIRBANY
| a1
NyAT IdY 7.3£0.03 2.0%0.02 1.920.02 3.6730.41
Lwﬁﬂmqﬁ'ﬁ ofl 7.310.03 2171001 1.740.01 3.4710.20
THunsw 7.440.03 2.1£0.01 1.720.01 3.4740.20

s T

FINATTIN B ﬂ?‘iﬁﬂ}ﬂﬂ'ﬂﬂ!ﬂ’l ﬂ']'lllﬂ'?’ld ERETOA LAEENTITIUVDINIIUBIIADATTY

\ | 14
nhawessdadiindes wud anuendhandessyh 7.3-7.4 mm eaundised® 2.0-2.0 mm

ANUFIDEH 1.7-1.9 mm HAZSATIEIULBININIIABANMNNTIe0YT 3.47-3.67

M1519 9 vianarsds wrsaudatiniden

unaign vinauasgdadkien
ANWOTI(mm) | a2wnd1a0mm) | anugamm) | mnnuseenmy
B i
NuATIHY 10.510.04 2.4%0.01 2.0%0.01 437%0.26°
winugindy 10.5%0.04 2.340.02 2.040.01 46710.52"
Tnunsw 10.630.05 2.510.01 2.030.01 431028

VINAITI9 MIANYIANINY1? ﬂ')'ll#ﬂ’g']\! AT HAZORTIAIUVDINIIUTIADANY

1 lﬂl ’A:.
nheveundadanlfen wud A1meeagh 10.5-10.6 mm ANWAAEEH 2.3-2.5 mm AN

gl 2.0 mm uardasIdILYBIR LB NN TIN0EH 4.31-4.67
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#1313 10 Cooking time %Water uptake UdzElongation

llH?i-J‘ngﬂ Cooking Time (min) % Water uptake Elongation
(AYRIIAY 14.671+0.50" 175.47£10.52 1.3310.07"
WinAYUAAY 13.894:0.33° 166.9616.88 1.3540.08°
Twunsw 14.5610.53" 171.04%7.54 1.314+0.09°

o oAl q' é € 5 o oA
Cooking Time Y8341191UNYR3 30 Uegangane 14.67 32 luuandafiudy Twy
1 a amw o1 g & 1 o 1 o e g oo § &
N9 du wiauginde dadgefio 13.89 Gauandafusdninivdiiynsadananueiy

1 1 3 1 - 1 = ar w = iy ] . 1%
95% 1 %water uptake Lsi1 WiuAnANAYagITsdIRYMITdA 1AaTA1 elongation $1391AK

ar

Fraplindy lifrgatiga Ao 1.35 uatim luananduiu  eweside daui Inunsio iadiga

g 1

Aacv1Ay 1.31 uazluandniusuineasido 4einwdasininduiia etongation 1134

~

& o 1 1 a 1 5 A o ea&
910 Ivuns s FaiimuanadusdtidydWomieadan 95%

M3 11 puauiAyada (Rheological properties)

Lmﬁiﬂqn ] Breakdown | Final Viscosity (RVU) Setback (RVU) Pasting temperature
(RVU) (°c)
1NYNS I8 86.74%7.55 201.24%17.63" 77.2743.25 73.5810.69"
WinpapiiNdy | 91.0449.43 173.11+20.28° 70.5719.18 73.50+0.77°
Enmsw 86.0319.74 190.33327.03% 73.2719.42 72.4220.56°

DINAT313 [T WUTIR Breakdown A1 Liupna1edupg1aiiod1agynaadd frFinal
Viscosity Rinuas3du Higsqaie 201.24 u Timnensiuiy Trmsa Aruniru)indgy i
drgafie 173.11 ualsiumndadudu Inumae daus SETBACKE luand1aiuediaiind
SN ADA 1Az Pasting temperature 9179100105 IFULA1GIRAD 73.58 1A DiuANAIRY

o 1 b

AU winugiinds daudrnnTnunseinvhgafe 72.42
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= v fd i
A1399 12 MTENEIRINUTIVIINITNG {I’Tl’r}\'lf(ﬂ uag lﬂﬂil‘]ﬂm solid loss

unaalgn alefiFuanLA? |
L 1915 (mm)”® ﬂ??ﬂdfjﬂ"s Jﬁ %solid loss }
INYATIRY 93.8+0.12 94.83:0.05 ) 3.37%0.50°
wimagindy 93.7420.10 94.7£0.27 3.00%031"
Twuns 93.81%0.12 94.86:0.10 3.46%0.42"

SIEIITL %6 TNV E I MRS ING S

% ALY = J00-(((100-L)}+a+b)"D)

! a 3 v A de /d &
A vesihianeuuzd 1os ivgnaniuiiifesrudnamvesdinseas

Sagnit hiuand 190U usd M1 %solid loss umaaadu Tagdr1a91n Tnumiueziin Solid loss

TINVINGANNINAY

A5 [3 A1) Texture analysis

’
uvanign HARDNESS | STICKINESS™ | ADHESIVE COHESIVE
INYAIIFY 10.93£1.46" -1.4830.40 -0.561+0.22% 0.2430.01°
niipauiindy 10.14%1.76° -1.4830.4] -0.49+0.19" 0.2340.02°
Trunsiw 12.69i1.16'j -1.6240.42 -0.67%0.23° 0.26:0.02"
A1918 14 A7 Texture analysis
LlHﬁdﬁﬂ{}ﬂ B GUMMINESS SpringRatio Chewyness{TFP)
(TFP)™
INURIIRY 2.62%038" 0.52%0.18 1.3840.59%
winaniway 2.3610.54° 0.4730.10 t.0910.22°
Twunsw 3.2610.40" r 0.52%0.11 1.70%0.44"

a - e — =
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»
INATIN 13 tlay 14 ﬁjuﬂ’}‘iﬁﬂ'ﬂ"lﬁﬂ‘};!ﬂl::lﬁﬂﬁﬂﬁﬁ"ﬂﬂd‘ﬁ?’ﬂﬂ’lﬂﬂﬂﬂ:ﬁ 105 9INELHaN

P 1 g . ¥ [ ] I & .
gnnumaadrsiulwsajagaidosld wui Samnuudaeyi 10.19-12.69 Faduno Twunsiwes

s | s dd ' ) 1 1
!Jﬂ'.&'lml.%#ﬁdf]’ﬂﬁﬂ 12.69 A1 Stickiness ﬂqﬂ ~-1.62--1.48 f1 Adhesive BQSzH‘JN 0.47-0.52 M

Cohesive BY3EHI130.23-0.26 i1 Guminess BY3¥HI13 2.36-3.26 1 SpringRatio (TFP)

8Y5 1IN0 0.47-0.52 1AYA1 Chewyness(TFP) 04131313 1.09-1.38

#1331 15 neasudssmduia QDA dnaroy 20 Au

unalgn . . .
anyusauldssamauds
ﬂ’)‘[l!ﬁ\-l’ﬂ’.l AU ﬂ‘]mil“]‘l.-l mmu%q —|
InHRSIHY 8.56£2.28" 7.75+2.20° 6.68+2.46 6.34+2.19"
winsUNAY 8.39%2.06° 7.18%2.63° 6.8412.49 6.68%1.9)
LTwu'niw 9.2312.08" 8.89%2.02° 8.31%£12.74 5891201°
A1514 16 naroulssamduda QDA Anaaoy 20 AU
| undalgn dnwazdnalszemduda |
ANuMiie anuveulu A2ILH Y nﬁ"m’h'zr[ﬂj
110
INYASIRY 7.0412.10 691£2.15 7231235 796+2.56"
winmn Ny 7014233 7.3312.42 7.5011.95 7.9912.24°
TWunsw 7.58%2.10 5711231 7.68%2.30 9.15%1.88"

* Scale AnwvauR ¥manoimisdnlszmndud

oURINHYA = 9. 30UA = 8, vouthundia = 7, spuiAnen = 6 . uon K hwounTe hiveu = 5,

' » . . =
hivoudntion - 4. hiveuthuna = 3, Tisounn = 2 was ivouwintiga = |

2INA1T 15-16 uemenamsnagoundulszemduds QDA Taulddnareudy

20 AU WU NLTOUMUNAUT1IgNTEU AU AT HasATIS THYBId 1IN TN

ar Y = P A . <y ]
niwldiuanursvandnamouiinoiigqe waiisd urumnadanuiinnussudiun
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i lifinnuueanis daudiunmuddnnmnyesiduaewdnugindudnaaouiinny

g ¥ o -
wowandos laghauyeutud i nuniiey anumowtulin uazammmudnaaeudy

=

21 - ¥ a B a ' ar ' - oa o aa
Uﬂ'ﬂ%‘ﬂﬂUﬁGlm‘ﬁﬂﬁlﬂﬂﬁ’ﬂUﬁﬁﬁfﬂu‘l}'luﬂﬁ'lq ‘lﬂ\llﬂjﬂ'Jujliﬂﬂﬂ'\\?ﬂﬂﬂﬂ?éfjﬂﬂﬁ']ﬂi}}ﬂ'ﬂﬂ'ﬂﬂ

I 17 ANAABURNNYOU {NATBY 50 AL

unasdgn | ANNTOU | ANUTOUAB [ ATLWOUED | ANLYDUAD | ATTUTOLAB | AINYOU
dondu | dnwazdn | sawd® | aownie®  |anumile®]  Tassou

ng
INYAS Y 5.88%1.76"| 6.4111.50° | 6.33%1.34 | 633+133 | 621145 | 6.40%122°
wiRMANNTY [6.181144° 5.951186° | 6.13%1.40 | 637%145 | 614F151 | 623%138°
Tnumsw 6.55t1.48" 6831138 | 638%133 | e40t1s9 | 646ti34 | 6.81t1.23"

- oA
€ Seale AIMEOURIETNATBUN AUl E e
younniiga =9, ¥eumn = 8, ¥eurhunais = 7, sewdniios = 6 . ven i hweunio iveu =5,

hiyeudmiou = 4, Tisauthunana = 3, Tuseunin = 2 uar Tusounaiign =

21913 17 uamswanIsneaouanuyer Inslddnamoy so au nud fnareudy
arwrouluduAnursurenau uasdnuazlsing voadvoinInumswgega waslinnu
YOURBIATIA ANUTOUABAIINY ADTRLABRMMIMTIY? T Ty dauanuyeuaY

voulaus i wuhfmarouduee mssonfudmfinenInuns wyage

o 14 o
WITUGHANBUL WA

LY LY bJ ; oy F- 1 ey

quinyuyndnen sl lania 1y Srvinnyasiidouas Twuns oliaula
adwRdaiu wazlinuuanaanind1ii ldenwieanindy wu dryasnndugiu
» 1

(dimension) 1A ANwoIRAzA NN 1vALAR TIRS AT %AIWNIT INATINABBINUT
MitunquusniFszozonmlumsyagamoundt Uszine 1410# daudrinondeugindguld
ma1 Yszinu 13 Wi msfidrnguus alfomlumsgsgmouadwisliil msgamitgend

e [} a v AW va o9 oA a u e
(Water uptake) 0 1atanavin I4af Idianudanlsondiobhunmaasumalssemduda

1 =g L) e o . .g LI 1M

st tsRatmudinins gauduvoaudia (Solid loss) gadudwdinufiu MisuasmIgydy

R - |

yotad 120 numd Tnun sy inwes Aty tnzwinugiiide fio 3.6420.42, 3.37+0.50 uas
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3.00£0.31 a1y Msgaufvvowdsannindanutla (leaching) vo3d IV INUMAUAEAT AL
ez TnumswTashiWidedaomalud Tuazanznadendimidumann Sanatuiy
Tnsaedamaudug Sedawatiuam Final viscosity Aovudhaga dlotaqaiein@du Rheology
#3030 Rapid viscometer analysis (RVA) 106f1 Final viscosity voudhdianinuasiduuas
Trunsw fio 201.24217.63 uaz 190.33527.3 RVU) awdady uenvImiudanui 412010
inyaside TS ooz luTangaga i 19.76:0.06 % Mldmsarmumdlafanaiinnumila

ann

fadnyueMds T va iy
1 L} - lod L Tl 4 A L]
dmnnauas 1hun inyasAidy winagindu uaz Inunso dloinnmacey
mabssamduda wud drayagnoinlnunsis waz muasRdy A1 A21IER (hardaess) #19A
A A 1 o 1 o A . W ] re 3 ] - '3 J a4
wiolinmjumnanga edn lstamdiaihdinasnies widuaiesiiohinsievilodude
811371633 Texture profile analysis (TPA) Wy 412010 Twuns1o U871 A10UES (hardness) A1
& a ' P > 2 IS ¢ A A d = ' o q ¥ .
qa vislinmunjumniega Malims e zidsunsiedionaz@uasoum ensedwunany
L} J - Wv 1oy o o ar A A oy
uanaa 1dadu Snftatuliaumalsyswanihindscamdudadug delinsmareulay
s & Y s ' a g & oo o a
uyrd Fwamadmsiedwud dnnemearidsiaiianuadigage ervdumsielidiu
c.l é =] ' 1 4 L} LY
Ysznouvsses luTaafiga (19.76£0.06%) tienffvuiouiuuvasdu oiialshey Ve ae
L 4
TuTagveeis munvaafiadrindifeaiu Aooglugia 1924198 %
Fwin1n Inunnodenarounlszemduiawuidnanouinisvousiy
: ﬂv & 1 1 A - 1
g Yatimwilonnvinanuuyesdn isiaund) sazyeundunenvesdminndt M
Tl tunsmsyagniuundivestnes Tnunsw vazdanan Iimsanldesany
venldmnani
¥ A ¥ ¥ .
TnTwunswdiohuysgnudgnarenIdaziauyitasanuiiui
' P v A ' o i w & Y
wnAdIR IRenunady sdalsdey dveimniioadiuiniaaiioIad (Chroma meter)
L4
NUTNMAMUTINRYRIN17 (L-valve AIU5EUDIAT L-a-b) Yo Myaauunawana 1o
Tutiviod i
4 : [
inmsnszdiugunmisiduvomuaumnd Ty 9 nUKaIA1 WU
arureumalszamduiadinnIvunioidsumsseniviugega uazanumsyssdunn

‘: e .- & I A r
maduiledudavesdinagndiviniosienuidnen iwunsolinnud alosiiga sdialsh
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MuABlinRIaRuETAnatsq A diswwinarmnlsysiuetedaldislums 14inToq

fisuasfnaasuld

M5 18 guammaniivesda av 15 nvanaiiestd

YSinussfdszasuniunil (% DB)

urdatign oz T Tae Ymandr  |[YSualsiu| WSnaledu | 2-AP(ppm)
INYATIRY | 20.91+0.06 0.22+0.01° 7.44+006" | 037+0.01" 3.38%0.36
YRR 2 20.81+0.07 0.23+0.00% 7.4340.03" | 043+0.00" 3.5110.35
winuniddy 1 | 20894009 | 0.23+000° | 7.43x0.03° | 046003 | 3.13%0.51]
winugindo2 | 20862005 | 025:0.00" | 7324003 | 0.56+0.00° | 3.70%0.20

1 - A 1
PINATFIN 18 !'ﬂuﬂ13§ﬂ318~1f{ﬂ53ﬂﬂu1’11~12ﬂ?I'I.IEN%T} Y 15 NNV AIRAANUANAN

duluwarsnaiios1v 3 unasmswia wud 912 ov 15 Manvasidul fSinues luTae g

1# Faundragiindgs 2 wudlilusau uas lwiudesniimndnaeumawda Ysinamsvon

o Sy OF

2-AP Tudh? nw 15 5w 3.13-3.70 ppm Taswudninudaswinagiingy 2 TSmans

2-AP 939 1D 3.70 ppm

@131 19 vnanazjUweundndnalfen av 15

u

#0619 AUABTAMSNIUATR
Mt (mg) | MM | Avuedamm) | asma L/B ratio
(mm) {mm)
(NYATIRY | 0.02£0.002 | 10.740.04 2.31£0.01 20001 | 459t023°
(NBATIHY 2 00240002 | 10.6+0.03 2.340.01 202001 | 4.57£0.29%
wipaplifidu 1 | 00220001 | 109%005 |  2.3%0.01 201001 | 4.73F033"
wipanliids 2 | 0.02%0.002 | 10.710.09 2.410.01 211001 | 445%044°
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VNI 19 MsEnEIvAtaz Pt veniien ny 15 worhlinnuelsgsznin

10.6-10.9 mm In2wahaiiu 2324 mm Ha70g3 2.0-2.1 mm uazlinnue1men i

MY 4.45-4.73

#1519 20 HTRINTIBEII ANUATII AR wazdnsIdIus T N Nsu Ao e

dranded voeds ay 15 huraagarfestd

fete | paaniantansnmiindes
B ANWOM(mm) | ANenamm) | Aug(mm) L/B ratio
(PURSIAY I 7.4%0.03" 2.140.01 1.830.01 3.4930.17"
iNYATITY 2 7.310.03" 2.020.01 1.710.01 3.6310.23°
mﬁﬂwgﬁﬁﬁu 1 7.510.02° 2.130.01 1.740.01 3.50%0.16"
winanifde 2 7.410.03° 2.120.01 1.810.01 3.624028" |

ar

- Jﬂ § - 1 Lo 3 i - -
vhe Anaynionys mduuandtuluguasslanumoaiunintia 9%

2IRAITH 20 MSANNINNLEN AU MINGAUEEERTIEIUATIILMBA TN

ndaveadandes nv 15 wud1 91 nv 15 andhagiAdulinne uazanunigige fo

o oo b d [ 3
7.5 %y, uaz 2.1 3. Ynnlanuganngafetvindemineaside 1 oazdrinandaagil

Wy 2 Tauhfu 1.8 . $1I9nnuaside 2 TSesdmszrninanugiiuarn g

&

fie 3.63



1503 21 U1 AT AN wasdRs 1 IMTEIRAINEIRBA IR 1 e

d '
vinaunde veadha nv 15 Tusaenarfoa

arethadn guautansmuamdiin
AINUT1H{mm) ﬂ’ﬂllﬂ'g'm(mm) ﬂ'J'IlJQ’Q(mm] L/B ratio
INYATIAY | 73%0.02" 2.0%0.01° 1.720.01° 3.6130.17°
(NYATITY 2 7.2%0.02° 20%0.01" 1.740.01" 3.5710.15¢
winaupindy 1 7.5%0.02" 2.0%0.01" 1.7t0.0t° 3.85t021"
winagiindu 2 | 7.3+0.02™ 17%0.01° 2.0%0.01" 4.36£0.19"

al 3 L 4“
e AU

o

Ayin

*

Cd
srad1anu IR TIIIAAR A UNIT DA 95%

59

3319R1519 21 LerAINTIET ANUNTIS AW 1azSeI 1R IUTIN TN TNU1IADATIN

¥ = Iz} -] ¥ 1 3 M oo ar s
o waadaviRuwda ¥0913 nv 15 Tuwavenarded i wud 61 nv 15 010 Wi
AU 1 SR uazanuadgage e 7.5 vy uaz2.0 sy, winugindo 2 Tanugann®

qa i 2.0 9. Laznbag

=y ol

HWeY 2

fidasaunnuuIren N Nnfigs fv 4.36

' ' A
AN 22 1AM Aw IiBEAT Moisture content 483913 nw 15 hwwaiunyenadeald

#rotad % Moisture content ™ AW 9179M2 AW 91704804
NYATIAY | 11.4630.11 0.6410.00" 0.6430.00"
s Iy 2 11.50£0.05 0.5930.01" 0.6120.00°
QUGETRTE (R 11.63%0.06 0.6010.02° 0.6410.00"
niRUNUNTY 2 11.53%0.17 0.60£0.00" 0.61£0.00°

P Ao ar - a ] o el: 1 w oy
e Fnavnildnes Mfueanaeduluinndsiinmunanaiunneti 95%

* hiliaismaasfun TR

d. L] =1 -g 1 L J
a1379 22 417 Ay 15 banAslnlesiFuanuiiueglugag 11.46-11.63 M Aw

U101 T8 0.59-0.64 LazA1 Aw veathIndaseylumg 0.61-0.64
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P
M3 23 wermaan i 1Fhmat Indad ign (Cooking time) %water uptake (12

% solid loss ¥04917 1y 15 Tuwaanarfodld

#20019917 Cooking Time | %water uptake™ |  %solid foss ™ o
Elongation ratio
NBRTIAY 1 13.6710.58" 174.5311.48 3.4610.44 1.30£0.07"
(PR ITY 2 15.0040.00 180.03126.34 3.5310.64 1.3320.06'
wipuindol | 14.6710.58" 175.5338.60 3.25%0.39 1.2530.10°
wonaiingde 2 | 1433%0.58" 170.8716.15 3.1510.44 1.35%0.07"

- Znavidnesfunend ndlunndalenuuand 1siuniaade 95%

e bay 1 - .y
TuarurnA NAuUN Ao

915 23 Fnuati i lumsi Iiinged12gn (Cooking time) % water uptake

%solid loss 1taz Elongation 181112 nv 15 husananardos i bumamaafiuandrafiu wud

$17%19 4 uvaakiedl Cooking Time gfIa1 13.67-15.00 W Trodna nv 15 9I0NBASIRY 1

A [ 1 L) 1 1
Hnalunmsysduiooiiqafio 13.67 1A #1 water uptake BY5¥MHT 170.87-180.03 wurd1d12

oo o Y :' o - ! o of o . P
nunyasidoapaiinginilédfige e 180.03 aaunlefidud Solid loss By 3.15-3.53 uaz

fi} Elongation DFEHI14 1.25-135

1 A o
A3 24 efiFurru s Nmsuazdyegnueating 15 huvayanaidedidinga 14

&
INUATON chromameter

LN AIHAR % ANy % AT
INHAIING 1 93.7420.02 94.51£0.13
nYRs I 2 93.73£0.07 ’ 94.6620.12
WERUNUWTY } 93.84+0.03 95.06+0.08
wiruUAFy 2 93.79+0.01 94.7840.06

bt = d‘q L o e ' s [
AUUVVRHBNEI MIHULUANLRURNARINUNIFOR 95%

™ hiRnuuanaSuIsia
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] o o < » 1
VINAITN 24 MyAnYIlBTduAR I IIved LR Iagnyeany 15 Tu
1 » Wl ar 4 [ - 1 1
wajnardea i ialde1ninses Chromameter wudaveeiinnunysening 93.73-93 .84
=1 - v ' 3 ¥
uazdgnilesiiudnuvnegsznin 94.51-95.06 fevazvesniuydnasuazdingn

A - r “a ‘ ' LY 1.4 ) ar L] -] o - =y,
¥919711 09 15 Wrdalumaandadianiu hiflnnuuandndusiited dynada

A1319 25 LERIAT Break down, Final Viscosity, Setback , Pasting Temp{"C) ™

#1261991 Break down Final Viscosity Setback Pasting Temp('C) ™

o

g‘um%‘wu 1 75.8612.74° 200.61+2.72" 76.3011.04

b

73.1510.43

ad

muasidu2 | 82.6742.04° | 198.42F5.59° 74.64%030° | 73.65%043

oo

winugiivido1 | 93.80t1.05" | 170.03%2.29° 71.75%1,02

[

72.9210.46

L £

WORIIATY2 | 75.04+4.81° | 229.58+2.73° 79.50%0.71" 73.7010.52

[E-TI

vl nystiulinuman1eiunania 95%

@
= Tulipnuusngatunieoa

msfnugumnian T iavewudiad1s av 15 snurasigniuananduluwas |

o ooar

1 = a0 A !

gadea1¥ wodn d1ainmdasigiifids 1 i1 Breakdown gaviga s 93.89 RVU #1 Final
Viscosity DinuJaswdnaqindu 2 in1qeqn fie 229.58 A1 Setback wina)indu2 i gagn fis
79.50 RVU uaza gungiini iiifaudlailon (Pasting Temp) utlasmswiin winugiiddy2 i

fNY9EA 78 73,70 °C

A1 26 MInarouMAlsTMENRAYINY IS (RD 15)

#0018 mdudngniou® | anwianm® | ANV AT IU"
NYA3 1AL 1 9.4012.23 7.85%2.14 6.61%1.94" 6.94%2.56
INYRIITY 2 8313248 6.94%2 46 6.0511.85¢ 7.5612.56
winaunwdo 1 | 8951221 7.45+2.06 8.19%1.89" 7.37%2.26
winuQingy2 | 8933195 7.4112.02 7341 1* 7274228
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A7 27 NInaTaUN ST mAURaY1InY 15 (RD 15)

#1061 ALITL"™ arnio?™ | anwvovluihn ™ PRIt Ry The
INHATITU | 6.91%2.58 7211158 6.70+2.05 7331+2.02
NYAIITG 2 7.1032.12 7.34%1.99 7.13%1.99 7.061+2.35
winauQindol | 7.00%2.49 6.19%1.86 8.0932.50 7.0812.14
winaplindu2 | 6.25%1.62 7.3012.01 6.73%2.00 7.5011.64

" ] i
oo Saviiiddnesfidvitand iulumnd Tnnuenaniunaatd 99%

= il usnasdunana

manareud sz maudavosdn ne 15 Taslddnaraudufidumsinduimon
30 AU WU ¥ 1Y 15 Dimnuaside | meveusudwndudiagadeu uasanuiumivesdn
winfiga Amanuviadnaulainsedaluvandnagd | RTuntsveniugaga uay
dnvazanusu anuuds anumiiss snureuluhn wazanuvueesdn Tanuuan

] ar o o o aaa o
mdﬂu(aﬂﬁau Lm‘lummumﬁﬂﬂﬂmzﬂu 95 % (M11914 26-27)

#1379 28 pamMsnaTsuN YIS IndudTetns nv 15 Taslditminesouuuy

Hedonic scale scoring tests

#9011 | ATRY | A1 10TIUAD | AITNFRY | ANNTDLRD | ANNYOUAD | ADINYOY
ganau™ | dnvuzds [Aesawd™|  anuyn™ “any | lavs®

- §
3% iy

URTIAU 1 | 6.28+1.51] 5.94+142° [6261.45| 614134 | 638123 |6.50F 111

mynsIde2 | 5961132 6.10F1.40° | 620144 | 634162 | 630152 |6.29%E120

WoRUQIRTY | | 6.40%1.43 ] 6941 06° 6201120 s72t163 | s92%132 |6.38E1.28

NWRuNINTU2 | 6,501 45 6.10i].42°J6.28i[.39 6.12+1.78 | 5.82F1.64 [6.38%1.14

v et v w 8w el ] w - o - e
e gnavatd onys A utinans wAuhsafs Taruuang it unnaia 95%

=

Tulianukand ndurnda
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»
msRowimssaniudszamdudavedus nn Tuduanq wui dha a5 a4

undandaiinureudsndun liuandsdu AnuveusednyuzsIngdinnuinagind |

L » o = ] o ] ' ]
FjUiIﬂﬂﬁlHﬂ']'i’UﬂlﬁUU'lﬂﬂﬂﬂ ANUFIDUARITEIA ATUTDUADANUYY A NUTDURDATIY

mii: wazn oy Tausm voudud Tnabiunnaafu (m13 28)

A15719 29 urAInIdnyazieduATYeITIMagn Ny 15 NaunAIRAAR1eq Tuvansnar

4
{041 Tauin$0a Texture analyzer (Model TA-XT2)

MDY Hardness(N) Stickiness | Adhesiveness™ (N.s) Cohesiveness
(N) (Unitless)
NYATITY | 11.40+0.48" ~1.48+0.24" | -0.4820.14 0.23x0.01°
(NYATIAY 2 12.40+0.46" -1.50+0.31" | -0.52£0.18 0.28+0.02"
winugiady | 8.85+0.27" -1.06£0.21° | -0.41%0.10 0.23+0.01"
NNy 2 10.500.46° -142£022" | -0.53+0.15 0.2320.01°

I oar J a9r B 1 Pl t 3
M3 30 uﬁmﬂmnumzmaﬁummmﬁ’hmaqn % 15 1INIHMAHARA1Y 111[1]9]7}#f)ﬂ"|

$04' Tavin3oa Texture analyzer (Modef TA-XT2)

#0819 Gumminess (IN) (Unitless)SpringRatio(TFP)™ | Chewyness(TFPYN)
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4 . - 24
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HDARABITUINATUYOI Fan and Marks (1999) 1iaz Teo and others (2000) UATIZOLIIAINS
a A ad o o P = -
dusnuifinguugini Wideudlafiuauohiqe As Ruiiszozinn 12 dou (84.81 °C) (M
P P ol -
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. ¥ o : oo o W -] oy -y
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gunnidoudu(CRT) uarqungives (RT) Woszuznamufumuiu

. o a ad a o g
1319 38 Anmndevestiovennzd 105 Mihuluguugiivasszuznon i lumsduinm
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wo1 9.16+0.69 | 11.1130.67 | 11.59£0.72 | 13.55+1.04 | 15.12+1.27 |
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Han1s AnsIziraveIgamgiinazssoznmn 1 lumaduinuuldensenu
yoUABTANATEITIIMONNEA 105 InHANTT RAT IR IR ANLIRUNgTiuasTuzIAMS

Busnu luSnaneAIUTOUR DI HINA



EX

] 1 - 4 of o - a
a1712 41 Aure AR IvBIInouuEd 105 Adulugumgluasssoznaiildlumsihy

Soyidndendiadu
QanAl (°C) ANUBBLADA Y Y
Aunao £ anfosuuinns §iu
-1 &
SLUIRIMIINU (IFDU)
0 k] 6 9 12
Woudu 6.90+0.99 | 7.30£1.06 | 6.20£1.23 | 7.30+0.82 7.40£0.52
YR 6.90+0.99 | 6.60+0.84 | 7.50+0.71 | 6.1040.57 7.100.57

= s Y P o ¥ A ]
HUMIANTIZTHHAYIPU U GRUDTTSEELIIAM 1‘?111 113 lﬂﬂi’ﬂ'ﬂ"l'ii"l']l.l]ﬂa 1R

. 1 =S = s o ' o d
FOUNOAI UI{HUBQ{T?ﬂﬂUU:ﬂ VINHAMTAATEHA WA DRWUNYUN HUUDSILUZLIATINTSLOY

fnululinanpanusousen Iy vaIenuzd

1 -~y A Ly d
19 42 ANwBURBRILIMTLIvE W] 105 AduluguungliuazsruznaiFlums

- W o 1 [
nusI I Ilasnaenu

unRieC) ATNYELUARANNIHTIY?
aundu £ Mdisauanasg
d &
szgzamINshy (o)
0 3 6 9 12
ﬁml'ﬁu 6.90+0.74 7.00£1.15 6.30£1.16 7.30+0.95 7.2020.63
Woq 6.90+0.74 6.50+0.85 7.60=0.52 6.40+£0.52 6.90+0.57

o v a o 4 o 3 - .
AOMTIATITYHIYDIPUY guiazy wznam‘l%"’lumsmm nulasna

anuyouRen TmMTinIwDsd 1MoL 105 IHAMT IR REdARUTIgugiltazIsey

namapusny lufinadeauseunsanumiie
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o A d = r o
#1319 43 anuveuTasiwvesdavensd 105 dulugemgliuszssoza i lunmsidy

oy nfnnandu
r— £
JUNHIT(CC) ANEYOUTALS U
L ﬂl 1 é
fRunaw & aullesuuniasgu
SEOTIRIMTIAY (ABL)
F -
0 3 6 9 12
|
o
Lﬁ'mwu 7.20+0.63 7.30+0.67 6.3040.95 7.5040.53 7:2040.42 J
Woa | 7202063 6.70+0.82 u.ttl)d:{).?ﬂ 6.60:0.52 7.10+0.57

Hams uAs wrnavogungiuas srozcah 1 lumsiduinudndondents
wivualasvesmnuvey Invsamveattinaused 105 vinwans TnswrnedanuIIguugl

wazszozamsfusnun Wilinasennuseulaus w

2. wams IR A AR taznisnw voaduneaLed 105 MIRAY

panfoa ¥ Umsifuhon w.r 2548

M9 44 UTnsesmisznoumamlvesiiasnuzd 105 1invenaifesld

—

Aau ﬁagj WS nsosiszneunianil (% dry weight basis ) _J
Tusau Ty aelulaa B
} Twunsiut 7.37+0.49 0.50+0.17 14.640.11
2 Tnunsw2 6.99+0.28 0.49+0.09 15.13£0.64 J
3 Trunsios 7.30£0.31 0.65+0.18 1634¢1.04 |
F4 winai ] 6.2540.27 0.54:+0.06 18072139 |
5 ninaiz 6.6641.96 0.66+0.06 15.49£0.98 J
Tﬁ winaia | 783503 0.43+0.02 17.03£0.33 |
g NYATITL! 7.23£0.20 0.39£0.03 19.282061
8 (AHASINY2 7.0320.37 035008 | 15565104 J
9 (NYRIINY3 | 7685045 0.59+0.03 18.63£1.05




#1713 45 UTnesnlszroumaniivesdnaonusd 105 vinanmidesld

dwu | oy pafsznoumanil (% dry weight basis)
2-AP (ppm) (&1 S

1 Twunswi 4714125 0.20+0.11 12.9440.20
2 Twunsie2 4.46+0.56 0.30+0,02 12.48£0.05
3 Trunsws 4.48+0.41 0.64+0.0] 11.33+0.62
4 nimall 4.46+1.04 0.6740.02 £3.21£0.23
5 winal2 4.29+0.78 0.6020.14 13.440.52
6 nnsis 424134 0.3040.004 12.6720.64
7 OHATIAYI 4.49+0 47 0.25+0.03 14.12£0.08
8 InYATINN 4.3310.58 0.380.16 13.62+0.24
9 AT IAL3 4.52£2.03 0.16£0.01 11.2020.26

PINATI 44-45 NIIANYIBIAUTTABUNTUATILALAZAITNHBUVBIY TIVIIABALLA
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105 1enjagardea I Dnahuifer wa. 2548 minarsAne Iy Ui Tdsavegluyae 3.25-

7.83 % mnnulamdnagiid 3 TuTuu l)sRugeiiqe iy 7.83 % Tuiuegluga o.3s-

0.66 thaamssdanitSina luiugegads udamdaaglingo 2 fotidfialuuvifu 0.66
% Wi TuTae agluvie 14.64-19.28 % udnanfivTnaes Wilangede uasmswéa

AR T wuNYsuaes by lamnifu 19.28% wlaswildSues W iaaddo udasinu

. o - ) 1 4 g b
N30 1M 14.64% WS naudiegszniie 0.16-0.67 % wasitimadigegadoud amding

k4 1 » >
QURTY 1 1AL 0.67 % Auduvead A lFlunisnaasIndaliogTzn I 11.20-14.12 % lay

tumsfnues Ifnaunsundnludnfe m3 2-AP vasta 9 unanda wutoglugas

4.24-4.7] ppm



g ¥ £
A7 46 ANUYIIVIUNARVIIVIIADNLER 105

adu fny nfesFudanuyn

($11%0%12)
| Twunswt 93.85+0.22
2 Twunswz 93.5620.04
3 Twunses 93.63+0.15
4 WIRSURTU] 93.49+0.16
5 winugiindu2 93.81£0.06
6 winaiivdes 93.620.07
7 INYASITY) 93.72+0.17
8 INYATTAY2 94.0620.18
9 INBATINY3 93.65+0.22
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A5 46 MIAAY IS TIFUARNILYIITITAYIIVE I 19 IABNLEA 105 9INUVAd
- 1 ") ' - - fd & f r
adnluajanades 1 wuawnvnment 105 Tnlesdudanueieglusa 93.49-94.06 3

wu R asnuas Idv2ianuugIgaie 94.06 %



A7 47 MU 'lﬂ'ﬂll‘r‘lﬁﬂ‘im-lll'ﬂQ

iy fing anunilaudl
Breke down | Final viscosity Setback Pastting

(RVU) (RVU) (RVU) Temp. (C)
1 Twunsul 68.61£1.88 | 80.64x2.97 100.28+1.77 | 73.9840.5)
2 Twunsu2 64.00+3.55 | 242.06+2.05 95.254238 | 72.63+137
3 Tnunsius 84.25+4.42 |  70.44%2.5) 93782077 | 73.170.45
4 WORNUATUT | 69.66+£2.40 | 264.67x4.9] 112.0942.87 | 72.9220.92
5 WIRUQIWL2 | 64.2264.76 |  71.70+5.82 103.5622,10 | 73.720.95
6 winuningys | 85362201 | 80.17+4.0% 106.5343.09 | 76.1720.03
7 (NYAT I 55.86+3.07 | 261.905.08 | 116.94£0.83 | 77.5544.20
8 NuAsSIdY2 83.28+3.73 | 85.6134.04 94.25£129 | 73.42£0.03
9 (YR IRY3 68.65+2.10 | 200.05+2.13 | 113211098 | 73.8120.53

Bi

9INA131 47 AINAIRIDMIAIU(Breakdown) ¥8I¥12W1IBNUELR 105 210 9 UMAY
adn Tuaanandva i wulinunsdanons nuvesd1I9gluga 55.86-85.36 RVU Tagdm
nautaanswRandnagindes e anunsdwemsniugeigaie 8536 sesannistia
yinutlaamsnda Inunsw 3 (8425 RVU) asinunside 2 (83.28 RVU) dudnfiinnund
gonmudigaisdnnuamsaiavsaauesdadiniogi 55,86 RVU samunsianonts
A7U(Breakdown) D HaR1IVBIMATIMTATIAR (Peak Viscosity) AUmNTINTRT
g#(Holding Strength) FTuAIIAIRIABATINTI(Breakdown) AT sxfinuAINLABNTS
nufia SnitSinue: lulageezfnnamusous sandid ldidaufluands1éoo 34
yirldmnuRaRRanIs MU (Breakdown) #1

ANINTIAgAR1Y (Final Viscosity) 4038179120858 105 910 9 uvawdn luway
nmdeald wuhnnumilavesdunaenusd 105 oylusae 70.44-264.67 RVU Taednfid
arumitagahogaiigafiodinsulaanskiandanginds | fis faumilagavoogi
264.67RVU sesaanfieninuvinansasidy | Snnumiagamiosgi 26190 RVU daudnail

) o o o) T
finumiiagahodosigafeiannufasmssialwunsio 3 Sanumilagahioegh 70.44
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A 1 o Qe o ﬂ' I oy ﬂ'
RVU Bamenuniailuguauifswisdriidifgvedls fiaonmsnfoun/amismonm
o e ' s ™ ey
Dsduniinanoniunilavsosda1dun sitavoadh sarmdandsatlad03%4199
o z 1; 1 L] L ' ﬂl Bl J Al A
wenviniledurisaeainanudadelifletudngiifeiudwiiswinannundaves
4 = L = 2 o g 1 a ]
udls dieTinszraciunvazidor fio vunaveuiaudls vuaveses lulan AlldudWde
Awniia nande nnaveadauild tngideuTinnunselunswosiigauaz W mwmila
%93 Peak Viscosity 43 U3ma a2 Y Taadinanonsifie? Insins@du (Retrogradation) d1ufls
wiinlalivinasses lu Tnagsteuianin Final Viscosity gaaauufiy dmiviladuntwuen
fin Simsidanufougmisidusanannssiiillruthumncaznnumiinezanas (hidy
Imsswsduar Yoo TosiinR.  2543)
MIAOINTIAUA U setback) WDV NIABANEA 105 910 9 UMAIRAA TLIVAYIN
1 o = n ] A:l
fould vuninsfiudrveadnvinenuzd 105 0glugag 93.78-116.94 RVU uasdafiiin oy
& ' F-J o = ar -] A e 1o
musofud 18aRgane snudaamssdmnunside | Aedanumnniolumsfudainiy
116.94 RVU s9vasufodnivmudaimssaineasido 3 s 113.21 RVU drlinnumuisn
A o ¥ oA oy a &t o
Tunmsfedn14eofigafe 41aninulaimssdnimmsie 3 daliaanenunisluaisiiudunm
fit 93.78 RVU
A t w dd ) o as
Hieanminimdwinidautiuen hidluegavesss luTaadviad@niaznssia
avzowdy ldanuniinanas disddesiidudi luanaes lulandioglndfu selinsfaces
[ 1 ] w 1 1 Y 3 léd
drfutmisgniniuss lslanouseninluagaidlusium 3 56 Inssaslvuniinny
.v raf : [ = & ar J ) [y o1
aunsatumisdniing Lilmsgahndudunds anumilalwsdanniufednyusionmiisd
rdfdunToniin Soni mfed Insinsndu (Retogradation) #30M3AURY (setback) (N1
L = J’ o7 a 3 b Ad -
w3 A seaumzinons Tozoouydny.  2543) Wunanadt SfiifSinaasvinaveses luTa
galalinnudfgaemsiudrveds uliniiffinnvees lu Taagaslauminiolums
fuim dnnuazdinhutedldiinaes uTamaduge
ad e 3 < . =
msfayguugiinh idautisdlun (Pasting Temperature) vosdivinenusd 105
LA A a4 ' ad s g ¥a = '
10 9 unasrAnveunyas ns huuaiuiinigadedld nuhgamgiiiivideudsdlonsy
IENIN 72.63-77.55 °C uazdnnnuaimsnannasidu 1 Dgemgiiii IWdautiaBon g

ool er

igafia 77.55 °C seenanfedvinudaimskinndnagings 3 Ao 76.17°C danmdiil

u

guvpihldfautailundrqaszifhudivinuasnisuiavessan 72.63 °c



#1319 48 vuAuAad1aldsn

vwnmdav1lden
dau fioy AU (mm) | Aadn ANBUTIANLNIT
(mm)
L IR Idul 10.47£0.38 2.3910,11 4.3740.2
2 INYAI T2 10.4220.34 2.40+0.08 4,3140.2
3 INWATINY3 10.4320.28 2.4020.22 4.36+0.34
4 NORUNHRTU L 10.3640.39 2.40%0.21 4.2943.2
5 winuQuNTu2 10.5340.49 2.35%0.05 447021
6 winaguRay3 10.410.42 2.350.02 4.41+0.19
7 Trumso 10.36+0.33 2.3640.03 4.39£0.15
8 Trunsw2 10.41£0.39 2.39£0.10 4.35+0.21
9 Twunsis 10.40£0.39 2.40£0.08 4.33£0.21

pinaTa 48 ihunis Anyvineuarglisdnalfenveadnuaenusd 105 Sum
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9

ualuvaanaides I wunfianuunegszning 10.36-10.53 mm  Iauwuhdaninunawia

Y1 9 iuvasiiarusTIResdmise ua lluegpa st un1aasa

msfnynunivesdiulfeavnaenued 105 tuwarjenarfeddd nuddiany

o e o

n¥10g1ue74 235240 mm TnoutlasmssBamuaside 2 inuasido 3 winagindy 1 uag

Trunsie 2 Brnundageee Ao 2.40 mm seamaiiptIINAEATIAE | Innunhaniiu

a al P o ar - [ oy
239 mm nazudasnsriahiinnunndosngefonainiskiandauglingo 2 uasninugil

witu 3 Sanunansy 2.35 mm

a [ ¥ ' g ¥ ) =
fnﬁ’ﬁﬂﬂ MDA ITIUANUNNIROANVOTIVDUBARNIIADNUTIADNNLA 105 VDY

»
A ’ 1 1 - 1 1 3 1 A
nEATATNI 9 uia Tuwaysnmiosiwud Idandiusgsenin 4.29- 447 Taowuhuash

oo ¥ - o o A é L 1 1 L] -
l.lfJ?lﬂfT’Jllq-lmﬁﬁB uaams Nammmﬂwgnwﬁu 2 qsa‘fmws'm"mﬂ:nnnﬁ'wmammunmmu

447 mm uazulaamsndafiidasidunnuoirennunaiseigaiednnnulaims

oEy ar

=y at i ¥ 4 é -y l'::
ARAWYAU[UWTY T A UNINY 2.29 mm ‘IﬂﬂTI1]U']’Jllﬂzﬂ’.1']1]ﬂ%’N%li]dﬂ'l']'lﬂ'}ﬂﬂﬂﬁxﬁ s N

gnlumadiuiigagaifos oy lunasinms guvsadiavounsd
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A1 49 9 lﬂmﬁm’f‘nnt’{aq

. 4, nnawaedindos
[RIZAT nou
) AU (mm) | ARSI (mm) AN YAMUNIN

] inuAsIRY 7.7120.27 231013 3.35£0.21
2 INUATIAY 7.79£0.21 2.550.18 3.0620.20
3 INHATIAY 7.9340.32 2.50+0.16 3.1740.22
4 winal 7.9040.33 2.370.12 3.38+0.24
5 nénal 7.68+0.24 2.4420.18 3.6040.25
6 winal 7.81£0.29 2384010 3.28£0.19
7 Truns 7.8420.24 2.4740.15 3.1720.23
8 Twunig 7.67+0.26 2.39+0.18 3224025
9 Twums1y 7.8140.22 24740.14 3.1740.19

1IN 49 Humsfnmunauasjilsidnadesssdnyisenuzd 105 §1uau 9
whaluwaranardes I wudifirnunngisnin 7.71 - 790 mm Tnowuidnnnudaams
HARvDIMdAIIREY 1 TRninsidnandesgage fe 7.90

= ¥ - 1 » ¥ -1
msamyrunivssiindasirenued 105 Tuivavagarissy wuniinu
n¥eegluyie 231255 mm Tasunlaamsndainuasdde 3 Tnuniegaga fin 2.55 mm 509
aswfodnmaunside 2 Sanunhaiiiy 2.50 mm vazulasmswdeiiinnundaliooh
gefrolaamsudanyasidy | angnhanity 231 mm
i - ] ¥ ] o -
nsfinymdasidauanuninasanuenveswdstindsaviaenuza 105 Vel

¥

A 1 1 L} ar 1 1 1 1 A
inyAsNsIt 9 ura TuwavagaiesIiwuh Udasduagsznitg 3.06-3.60 Tauwutualash
r-y L] - ar . 4 4 oo L] 1 1 LJ
IeaTIEugIAfie nasmskinwinuginge 2 salidanidauanunirenimayifiu
3.60 mm 39aABdINNILRINIITHAAINYASIAY | 79338 mm UazlaImsHARNLEA

1 1 ﬁ' - . = 1 v wr é
durnuensemwnhalssngafatnauaimsndamuas 8o 3 HAmAY 3.06 mm ¥
anurratazaun et esnuzd 105 ilanlumeiuijananieseglunaainims

guvBITINDNIEd
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=l
AT519 50 YUINVDAUUAR LAz Elongation ratio ¥93913U13

Adv flog wnamindiin
A1UB1Y A4 AUEB1Y Elongation
(mm) (mm) AN ratio

1 Twunswl 7104024 | 2012012 | 3.54£0.22 1.3920.06
2 Twunsie2 7.05£0.24 | 2.08%0.14 | 339025 1.3620.07
3 Iwunses 6.97£0.26 | 2.0620.12 | 3.38%0.19 1.3730.05
4 WiRat1 6.25¢0.27 | 2.0420.06 | 18.07x1.39 1.36+0.06
5 Weinsi2 706£0.26 | 2.07:0.41 | 3.41£0.23 1.3640.06
6 winai 7005026 | 2.05:0.13 | 3.41x0.26 1.3340.04
7 INYASHAU 6.93+0.17 | 2.10x0.11 | 3.3120.17 1.38+0.06
8 INYATIAE2 7.06£0.23 | 2.22#0.12 | 3.1520.29 1.35+0.07
9 INYATIAD3 7.04+0.26 | 2.05£0.13 | 3.430.26 1.400.05

MnA1e N 50 dumsfnenasaziidivveddivieenuzd 105 S 9
uralwvananades it wuhlin1unegizniie 625-7.10 mm Iaswuidiavinulains |
AR THuS 1o 1 IANNE1NI91999%A §8 7.10 mm

msfnynnunhsvestiavarivinened 105 luvanagaides I wunilinny
n¥190g U829 2.012.22 mm  Taowuiulasmirdamuas3do 2 v degege fie 2.22 mm
spsaanfetniniauns3d 1 ianeaNumdy 2,10 mm wasudasmssdaiiinruni
YeviqaiontasmirdaTnumsio | Sanundashfy 200 mm

mifnymdandiuanunindsanuumveunnd1avl yaenuzd 105 1Bl
INUATNIN 9 M3 Tuwaysnafsswud fidasdnegsenig 133-1.40 Taowusmashi
fidnndugegefo naamsdaniineaside 3 Falidandiuauneseanuenioiiy
1.40 mm s9saunAed 19 nuUnentsBaoa Twumste | AL 139 mm waziaimsnaed

o

idasHunnuonnsanunnlesigatetnnulantndasiandaugiinds 3 Tinuh
»

- < - = )
il 1.33 mm Fernumanazanuninvestnumeonuzd 105 Adgnlusweiuijamisdt

sy lwnaeiinasgruvesdnavounsd
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nsfnyIu AN AT monm uazinlinunw veadhanansausd 10 fdgnlee

41joFann Jondl nardganuudaiy vounsasnstuvajaandeey

M1319 51 nmesilszneumaniivesdinenusa 105 mimjanaifoeld

d19u flag WSnamsdilsynsumiaunil (% DB )

TUsau Yy oz lulaa
] THUNTIUNC 7.3740.49 0.50+0.17 14.64+0.11
2 TWuns1ONT] 7.2340.46 0.55+0.11 14.64131
3 TnunsuNT2 8.49+1.06 0.530.16 14.8120.72
4 Twunsece 6.99+0.28 0.49£0.09 15.13+0.64
5 TWuns1eCTI 7.99+0.58 0.6320.19 14.64+0.25
6 TWuns16CT2 7.44x031 0.52+0.12 13.79+0.20
7 TwunswsTC 7.30+0.31 0.65+0.18 16.34+1.04
8 THunNTWSTTI 6.99+0.75 0.422021 13.92+0.08
9 TWunTwSTT2 7.470.07 0.5540.07 15.33+2.42
10 NinaiSC 6.66x1.96 0.66+0.06 15.49+0.98
11 WiRaISTI 8.432.05 0.600,11 17.7240.17
12 WiAAIST2 9.99+0.72 0.7240.12 17.42£1.19
13 WIRAINAC 7.83£0.31 0.4320.02 17.03£0.33
14 WARAINATI 7.841.01 0.39+0.06 16.830.43
15 WORUNAT2 9.49£1,71 0.28+0.16 15.7540.26
16 (MYATITESNC 7.23+0.20 0.390.03 19.28+0.61
17 INNATIFUSNTI 8.560.32 0.47+0.03 18.21+1.38
18 INBASITUSNT2 7.65+0.44 0.53+0.22 17.19£2.09
19 IN¥ATIFULC 7.0340.37 0.35+0.08 15.56+1.04
20 AT ITOLTI 8.360.18 0.33+0.03 17.06+1.02
21 INYAIITULT2 8.01%0.17 0.50+0.13 18.66+1.45




f1514 5t (A1D)

CALAT fioy WSmweaiUszasumunii (% DB )

Tuls# N oz lulon
2 INATIFUYC 7.6840.45 0.59£0.03 18.63+1.05
23 INYARIIRUYTI 8.1140.73 0.42+0.009 19.42+0.50
24 INYASIREYT2 8.86%1.1] 0.4740.06 19.28+0.10
25 Wil C 6.25+0.27 0.54£0.06 18.071.39
26 WAC 6.60+0.36 0.45£0.03 16.8041.52

M3 52 nassndiznoumaniiveadnacauzd 105 vinyagariee 1w

f1eu st saftsznaumiaAil (% DB)
o o~y

1 TwunIWNC 0.2020.11 12.94:0.20
2 THUNTIWNTI 0.1840.01 10.5530.98
3 TrunsoNT2 0.1240.03 13.85+0.28
4 Twunswee 0.3040.02 12.4840.05
5 TwunsweT 0.31£0.0% 13.39+0.26
6 TWunswCT2 0.28+0.01 12.510.30
7 TwunswsTC 0.64+0.01 11.33£0.62
8 TWUNS WSTT! 0.6440.02 11.84+0.61
9 THunswsTT2 0.760.03 12.840.43
10 | winaisc 0.600.14 - 13.4420,52
1 WORIIST] 0.55+0.09 11.11£0.25
12 WIRSIST2 0.5340.009 12.42£0.39
13 WIRYNAC 0.300.004 12.67+0.64
14 WIASINAT] 0.31£0.0} 13.1940.42
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A1714 52 (91B)

dwu f10019 asrUsznoumanil (% DB)
i S

15 WORUNAT2 0.28+0.04 12.9140.66
16 (NYATITUSNC 0.25+0.03 14.1240.08
17 NUATITUSNT] 0.28£0.07 12.330,12
18 INYATITUSNT2 0.26£0.06 13.67+0.21
19 INYATITULC 0.38+0.16 13.6210.24
20 INYATIAULTI 0.3740.07 12.12£0.14
21 (ORI ITULT2 0.41+0.06 10.53£0.17
22 YATITUYC 0.16+0.0 11.2040.26
23 HRTIAUYTI 0.12£0.05 14.50+0.45
24 INHATITUY T2 0.35%0.03 11.180.50
25 winsl C 0.6720.02 13.2140.23
26 WC 0.46£0.23 14.46£0.38

g8

- a vo4
91nmis1afi 51-52 iumsfnugeinmmianivesdidiusd 105 vnurdsigniu

wenjagardea W TasAnmndfidgnmutndusanyasns (Controd d11ldiuFanm (T1) une

H r o & 1 a TU 4:
dildfund (12) uaxhinmsAnuissfdsznoumunil Thua Tosau Tudu ozlulen anniu

1 4 - : Jd z 1 L
oz wud1 Sriinin hmiiliinfesidudrisduegluea 10.53-14.50 % sz

=t 1 L 1 al l:‘ - =1 (=]
TusRueyszning 6.25-9.99 % Taowyhdnninuiaed sT2 Rgnlagldfuniieziiviua

= d ' a4 a roo A
TusAunganiunlasmsniadua i 9.99%uasudasmsndaninyitiidSna TUs@uiougeaio

frmnudamine ¢ 6.25 % YT Tusiuezagluae 0.28-0.66 % urasiifiFina lwulugegs

- Y = ar 3 il o [ -
ABY1IINUURINMIHARDINRERY SC 7D 0.66 % uazuxJammlmm'lwumqﬂﬂauﬂawmw

fhs NAT2 (1fiu 0.28% YSinez lulaauedregluyae 13.79-19.28 % dvafinuniidSutm

o = Ll o A !
Tl laagegadednnnudasmindaues YT2 ThlSwnauiiu 19.28% uazaasfinum

- o a - - : 1 .
Uinuez luTasdmRsudasmsiaves CHT2 fia 13.79 % dTnadreglugas 0.12-0.76 4190

TSnaufgagafiodnann sTT2 AeiidSuia 0.76 Yimand s ntataliuaua sighl



¥ 1 1 = 1 ﬂy ar - ] ]
udruwiazunaaniswda uazemnsoUd lidszdunistvesd i 1dsndw illeaninui siglu

Iadutugiezegtuduuei Silissdaduntnesiiduveus siplovas

71514 53 santsEnsuvaniivesdIvIRenYEA 105 91nTsefnten
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A1 #3819 Yimueidsznoumant (% DB)

oz lan i1 T
I HT 18.4340.15 0.3240.02 0.39£0.13
2 RS 19.3840.26 0.30x0.07 0.28x£0.11
3 GL 18.75%0 .43 0.32+0.02 0.54+0,12
4 SRO 19.1540.28 0.38+0.01 0.47+0.03
S SRN 19.3240.74 0.3120.01 0.4710.01

71714 54 perlsznoumaniivesinimirenuzd 105 11nlsednne

RYEY) #10419 WSmepsdseaouniun (% DB )
Tis@u A

i HT 7.68+0.73 12.38+0.64

2 RS 8.00+0.38 11.89+0.25

3 GL 7.40+0.32 13.12+£1.23

4 SRO 7.65+0.47 12.5540.45

5 SEN 7.94+1.26 13.7240.75

o s = = = 1 » A -
USinaswiszreumauntivesdivieenusd 105 Avwinlsa@nud 41amhn

o= () J L) 1 = l 1 1 -
TnswdlanuFusysenin 11.89-13.72 P Tdsdneglugae 7.40-8.00 % Tafsiunnd

RS TS utugagafie 8.00% U ue luiueg1uei90.28-0.54 % e luliudn 6L s

R i 0.54% UTinmerTuTamoyszning 18.43-19.38 % wu1913 RS Hffuaeslulangs

A A9 19.38% UazTuaud1ogssning 0.30-0.38 %




« o ' ¥ 4
A1713 55 maﬂnnaumunwaa%’n nu LS “1!’1?}41’]&‘5041“

fau RIBUT Yhinmsailsznaumianit (% DB)
o tulng 18 Tuifu
1 wonal C 16.96+2.42 0.45£0.01 0.62+0.12
2 winal T1 17.94£1.50 0.85x0.21 0.530.11
3 wiinal T2 16.60 +0.71 0.76£0.08 0.480.09
4 winal RD 18.041.33 0.480.0! 0.58+0.12

s 1 » 1 k4
a1518 56 Baftiszneumuniiuesdn n 15 nimjanadealy

14y firaun Ysinmesrsznouniunit (% DB)
Tds@u NS

1 wiinal C 7.4020.19 13.4420.19

2 WoRal T1 7.76:0.43 13.2140.84

3 wiinal T2 8.4 £0.50 13.67£0.58

4 winal RD 8.8720.59 13.930.41

NIRTITHTANUTUBYs T 313 13.21-13.93 YT Ty/s@negiusgae 7.40-8.87 % laulys@unn
winst RD HTuugagafio 8.87% UTwna luluegiugi 48-0.62 % timatuiudnonn

winal ¢ TlSuugaga Ao 0.62% YTuass lulamagrznin 16.60-18.04 % wuhdaein

a s 5 3 1 -, 1 ¥y d,
USinussniszaoumuniivastin av 15 srnuramin lumaysgariesd 3

winal RD HSinaes lulasgaqe fiv 18.04% uazUSmaudiogsening 0.45-0.85 %




A1713 57 ﬂ’ﬂUﬂJT’l\JBQlU?\ﬂ{ILI'WTJﬂﬂﬂﬂzﬁ 105

&y dBi nefiFudanunudtauin

1 TWuns1ONC 93.85+0.22
2 TWHNIIUNT 93.800.11
3 TWuns1uNT2 93.48+0.03
4 Twunsisce 93.56+0.04
5 TWuUNsSWCTI 92.59£2.31
6 TwunsweT? 93.2630.14
7 TwunsusTC 93.6320.15
8 TwunswsTTI 93.77+0.14
9 TWUNTWSTTZ 93.75+0.1

10 HERAISC 93.8140.06
il WERISTI 93.69+0.20
12 WORIST? 93.60:0.17
13 HIANAC 93.62:+0.07
14 WOAGINATI 93.81£0.07
15 WURSNAT?2 93,52+0.27
16 (AYATITUSNC 93.72+0.17
17 INuASIAUSNTI 93.6340.09
18 INHATITYSNT2 93.55+0.15
19 INYASITBLC 94,06+0.18
20 (HYATITULTI 93.71£0.15
21 INYATIHULT2 93.8140.10
22 NUATITUYC 93.65+0.22

9t
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L_a‘jw‘fu #1801 nfeTdudnnuuidn i)
23 INYASIUYT! 93.63+0.18
24 NYRIITEYT2 93.65+0. 14
25 winal C 93.490.16
26 294C 93.7140.21

1 - 1 Y E: d L B ﬂ'
M3AnuInNLYVITVBIiIIIArarda luaigmitod I lukuiiRaiu uennini

msdaimsanein ldfefunndeiu fie msladloFanm (11 mstdiund (12) uaznsiyn

ar & - o 1 '
Tania tdveunyasasFadludinaugu (Control) mnmsdnsuYasiFuAANUVIINL TN IUA

1 - dlﬂ 1 :i ' o .‘: 1 L
azunaraa uazd1inis tadoiumndnduinniedidudaueiogsznin 93.26-94.06

Ly - o el = » & o L 7 of Id
% Tﬂﬂ‘\ﬂ’]iﬂﬂlﬂﬂﬂ‘i W LC ﬂUﬂW‘iﬂQﬂﬂTﬂﬂﬂﬂ ﬂJﬂQlﬂ‘Hﬂiqu'!mi}lﬂHﬁi 'JﬁUi]&ﬂB'J'l"lﬂlﬂﬂTlll

IR PO 94.06 %

a1512 58 My rssiiaveautledmuiuguiarenusd 105 Atunasilgn

d #2801 amiiautla
Breke down | Final viscosity Setback Pastting

(RVU) (RVU) (RVU) Temp. (C)
1 THUNTIWNG 68.61£1.88 |  80.64+2.97 100.28%1.77 | 73.9840.51
2 TWUNTIUNT] 86.19£1.09 |  66.91£3.20 96.31£1.67 | 73.38+0.05
3 TwumswNT2 69.36+£1.23 |  70.03+2.77 96.17£1.95 | 74.27+0.83
4 Twunswce 64.0043.55 | 242.0642.05 95.25%2.38 | 72.63£1.37
5 TnunseCTI 64.17£2.34 | 71.06+4.75 98.89+2.06 | 74.23+0.80
6 TrunsweT? 81.72:0.88 | 57.70+3.64 8592+0.65 | 76.17+1.71
7 Tnuns1sTC 84.25:4.42 |  70.44%2.5) 93.78+0.77 | 73.1740.45
8 TnunsusTT 76.78£0.75 |  68.53%2.52 93.72£1.07 | 73.1740.45
9 TWUNSWSTT2 85.36+3.63 | 74.95:2.18 101.3120.51 | 74.0320.51




#1319 58 (RD)
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dwy #1001 anuntiautla
Breke down | Final viscosity Setback Pastting

(RVU) (RVU) (RVU) Temp. (C)
10 WIRASC 64226476 | 71.705.82 103.56£2.10 | 73.720.95
" NiAIST 73.0320.77 | 77.64+1.14 95.45£3.15 | 73.72£1.01
12 WORAIST2 51148275 | 59.33%2.50 1025940.72 | -75.6340.92
13 WIRIANAC 85.3622.01 |  80.17x4.01 106.5343.09 | 76.17+0.03
14 WORAINATI 5830+0.21 | 82224276 | 103.75£2.83 | 74.0240.53
15 WIRANAT2 38.8043.05 |  49.61+2.41 98754072 | 86.65:0.48
16 IABRITAUSNC 55.86£3.07 | 261.90+5.08 | 116.94£083 | 77.5544.20
17 (MEASITUSNTI $7.20£2.29 | 268.00+25 121.0743.10 | 82.90+2.53
18 YA TTUSNT2 46.66£1.63 | 279758222 | 126.28£129 | 82.90:4.68
19 INNATIFULC 83284373 | 85.61+4.04 94.25£1.29 | 73.4220.03
20 (ANATIFULTI 59924306 | 72.694534 | 103312138 | 73.7240.5
2% NEAsIRULT2 73.00£2,02 | 70.33£2.03 103.58£0.22 | 74.00%1.24
22 AT IToYC 68.6542.10 | 200.0522.43 | 113.21:098 | 73.81£0.53
23 OHATITUYTI 70166192 | 255.604320 | 108.22:1.58 | 7538+0.45
24 INEATITUY T2 99.64:0.41 | 188.60+1.52 BL.75£1.64 | 72.12%0.46
25 winal ¢ 69.66+2.40 | 264.67£4.91 | 112.0942.87 | 72922092
26 29C 51.64%3.24 | 266.3943.63 | 104.25¢1.03 | 74.15¢1.17

¥
1AA131e 58 s Anqamnianumilaveudh dudinnunaidoms

AIU(Breakdown) ¥93¢1791100RNzE 105 numatwdn Tuayagaioald wudwanuadde

AsAIUYRAIDY 1HYa 51.14-99.64 RVU Tauimainuasmswdawiasl ST2 finiaaunads

ABNNTNIUGINGARAD S1.14 RVU

AATNUAINIRBATTNIU(Breakdown) AB Wad 19V8IAIAIM TAYIA (Peak

Viscosity) AURIA1IRHIIAA 1qa(Holding Strength) AN HAIA1URIAIABATINIU(Breakdown) 1
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finwi sxfimmamudeusiniuig SrRtvsinaes W lsagaedanunmudens nufia
sldaudlaumad Idden St liminnunedanenisnan (Breakdown) i
RIUMTIRTAN W (Final Viscosity) ¥839 101200028 105 nunawdaluivavsna

$ou'l wuhmnumilavesdvinenued 105 oflugae 57.70279.75 RVU Taudnaiifiaon
nilaganiegefigafiotnonunmseinnuaside SNT2 fio firmmilagaoegh
279.75 RVU danimiifinrmmilagamniaofigafetonnuainswde Inunse cHT2
ailreaivegi 57.70 RVU

MSANEINIAUA 2Asetback) Y0301V TIRDNLEA 105 stnunanda tuwaanaries W
wuhimsfudwasdiiaonusd 105 ogludaa 81.75-126.28 RVU uazdmiiinnmeinso
F1Raiigafs nulasmsndnnininuaside SNT2 fefimmmusalumsfuduviidy
12628 RVU dmfiinnuamnselumsfioda élosiiqaits fmomulasmisndaninnussidy
Y12 Ssfianuemnsolumsfiudaidu 81,75 RVU

deanvinimdniidiadiann Y ¥ Tuageveses Wlndnoadnuasnszda
nszateka ialinumilaanns dleides Iidus Tuanaes W Taadeglndiu asiinsfados
Fiulmisgniaiuss e lasmusenin Tmagadius i 3 58 Tassedsmiftiany
mmm“luﬂ15tﬁ'mfwz‘lﬂﬁmsﬁuménﬁ'm{hmﬁﬂ ARt nnntuAndnyzioamiios
adeRaunToRaEn Sondt msifial TrsIns ¥ (Retrogradation) MTaN1s AUMT (setback) (NA1
ws el A3 sonuazifogn Juzeanedy. 2543) thuamsiy dmfiitfinaaznnavesoz luTan
gadafinnudwydenmsfudwouds ulliifiviuuvesss T Taageezanuaunsolums
fumTdmnuazianind i naes lulamedug dofudadiugidesonais Fuifu
SradenodufAiSnaveses tuTaegs Seiinnuannsolumsfiudage

msﬁnmi}mugﬁﬁﬁﬂﬁlﬁﬂuﬂqﬁjun (Pasting Temperature) ¥9341701RBANEE 105
nnundwanveanyas e himauijigeder sl wuigemgiim IfdaudlDurogsenha
72.12-82.90°C uazdnnulaimsndaeinnuns3du SNTI uax SNT2 Squngiiiildite
wllaflun quiiqefis 82.90 °C drudniitigum g itidaaduundgaezdudnnulas

ATSHARDIN YT2 MIFY 72.12 RVU



@131 59 vinsnasgUiidndaviaenuzd 105 snjaganiealy

Dawn | 4. jL vwandainandes
nay

L A3WYTT (mm) ﬂ'31un‘3'1a {mm) mmun/ﬂ'zmnﬁn
! NYRIITUSNC 7.71£0.27 2.3120.13 3.35£0.21

2 NERTITUSNT! 7.69+0.23 23740.12 324£0.19 |
3 (NHATITGSNT2 7.61£0.2 2.3240.09 3.27£0,19

4 INYASITUYC 7.79£0.21 2.55+0.18 3.0640.20. |
5 INYATINUYTI 7.81+0.33 2453041 3.18+0.26

6 INMATIAUYT2 7.94£0.30 2.48+0.6 3.2140.23 T
7 (OYASTAGLC 7.93+0.32 2.5040.16 3.170.22

8 NYATITULT] 7.63+0.34 2.4630.12 3.10£0.22

9 INYRIIRULT2 7.88+0.20 2.420.14 3.8140.21

0 winaisC 7.6820.24 2444018 3.6020.25 j
1 WiRn4ISTI 7.7320.29 2.4340.12 3.18+0.18 j
12 WINSIST2 | 7176x032 23740.13 3.27£2.30

13 NOAIINAC 7.81+0.29 2.380.10 3.2840.19

14 WinaINATI 7.8740.30 2.43+0.09 3.2440.17

15 WORINAT2 7.80£0.34 2.41+0,09 1245022 |
E TwunswNe 7.8420.24 2.4740.15 3.1740.23

17 TWuNs1NT) 7.910.23 2.3720.12 3.3120.25

18 TwunsoNT2 7.77+0.36 2.390.15 3.260.26
m TnunswsTC 7.670.26 2.39+0.18 3224025

20 TWun3WSTTI 7.8140.26 2.46+0.12 3.1740.22

21 IMunIwWSTT2 7.7220.27 2.4110.16 3.220.25

2 Twum3WwCHC 7.8120.22 2.4740.14 3.17x0.19

23 TWUNTWCHT! | 7.694037 2.40+0.18 3.21£0.25

24 TWUNSTUCHTI 7.70£0.33 247£9.11 3.11£0.20

25 lwﬁﬂeﬁ TC 7.9040.33 2.3720.12 3.38+0.24

95
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GRLY floy wawdadnlden
ANUYTT (mm} amunin {mm) AR

1 INHATIRUSNC 10.4720.38 2.3940.11 4.37£0.2
2 (YA ITUSNTI 10.4840.47 2.3920.08 4.3720.26
3 INYATITUSNT2 10.39+0.38 2.3720.61 4.3820.21
4 INYRTITVYC 10.4240.34 2.420.08 431+0.2
5 (NYATITUYTI 10.5140.4 2.35+0.07 4.46+0.17
6 (NYATIAUYT?2 10.450.36 2.360.05 4.42+0.17
7 INBATIRULC 10.43+0.28 2.400.22 4.36+0.34
8 (NYATITOLT! 10.46£0.33 2.36+0.05 4.42+0,13
9 (NeASIHULT2 10.45+0.44 2.3920.10 4.36+0.29
10 winalsc 10.5340.49 2.3540.05 4.47+0.21
11 WOASISTI 10.4820.46 2.330.05 4.4340.23
12 WinalsT2 10.3440.35 2.3+0.,02 4.4120.15
13 ninaiNAC 10.4140.42 2.3540.02 4.4120.19
14 WORAINATI 10.4040.35 2.35+0.04 4.4120.15
15 WinAINAT2 10.430.39 2.370.05 4.3940.19
16 THUNs1UNC 10.36+0.33 2.36+0.03 4394015
17 TWUNSWNTY 10.40+0.42 2.36+0.64 4.39+0.17
18 THUNTWUNT2 10.42+0.56 2.3620.05 4.41£0.23
19 TwunswsTC 10.410.39 2.39+0.10 4,3540.2]
20 TWunsWwSTTI 10.43+0.42 2.37£0.10 4.39+0.27
2t TWUNIWSTT2 10.430.37 2.40.08 4.310.22
22 TWUNSWCHC 10.40+0.39 2.4+0.08 4334021
23 IMuns1WCHT! 10394033 2.39£0.06 4.33+0.20
24 THUNSWCHTI 10.3540.33 2.39£0.06 432+0.18
25 nimel TC 10.36£0.39 2.4+0.21 4.2943.2
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ALY #1801 vadadiivna
WY A21UAN9 RITUYT1I/NT Elengation ratio
{mm) (mm) ﬂ’?)"ld
i TnunstuNe 7.10£0.24 | 2.01£0.12 3.54£0.22 1.3940.06
2 TWunsUNTI 7.14%025 | 2.01%0.12 3.46+0.23 1.380.07
3 TwunsuNT2 6924023 | 2.05%0.11 3.3820.22 1.3840.05
4 Trunswee 7.05:0.24 | 2.0810.14 3.3940.25 1.36+0.07
5 TwunsweTl 7.08+0.3 2.05£0.12 3.460.22 1.36+0.07
6 TWuns WCT2 7.0420.21 | 2.13+0.84 3.310.15 13.540.05
7 InumswsTe 697026 | 2.06+0.12 3.38+0.19 1.3740.05
8 TNuUNs1LSTTI 6.99+0.26 | 2.06+0.11 3.3920,20 1.3520.03
9 TMUNT6STT2 7.06x0.22 | 2.040.11 3.47+0.17 1.32£0.05
10 winalsc 706026 | 2.07:0.4] 3.4140.23 1.36+0.06
b WiRalST1 6.86£0.45 | 2.0240.11 3.40+0.22 1.36+0.04
12 ninalST2 6.97+0.34 | 2.0440.14 3.4420.28 1.3340.04
13 WHRIINAC 7.0£0.26 | 2.0540.13 3.41%0.26 1.3340.04
14 winaiNATI 6.88+0.31 | 2.0140.08 3.43£0.25 1.3440.06
15 WINUNAT2 6.974037 | 2.04%0.11 3.4240.24 1.39+0.05
16 INUATIAUSNC 6.9340.17 2.1£0.11 3.3140.17 1.3840.06
17 INYATIAUSNTI 6.87+0.280 | 2.1%0.10 3.2840.187 1.34+0.04
18 INYASITUSNT2 696033 | 2.09£0.15 3.3540.35 1.38+0.05
19 INYATITULC 7.06+0.23 | 222:0.12 3.15£0.29 1.35+0.07
20 NHASITGLTI 7.11£026 | 2.15£0.14 3.31£0.29 1.3440.05
21 (NYAIIFULT2 7.09:024 | 2.2040.10 3.3340.24 1.39£0.05
2 NYASITUYC 7.04£0.26 | 2.0540.13 3.430.26 1.40£0.05
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A5 61 (AD)

areu #1961 wudnd e
anue | anundia AM01¥AT | Elongation ratio |
(mm) (mm) NEEs
23 (NERTITUYTI 7.4220.20 | 2.070.52 3.4440.26 1.4240.07 j
24 NUATIAUYT2 7.09£0.24 | 2.2040.10 3.33£0.24 1.3940.06
s L4 .

25 Wiinal ¢ 2520.27 540, 071, 3620,
6.2540.2 0.54+0.06 18.07+1.39 1.3620.06

26 9IC 7114026 | 2.1540.14 l 3.3.742.29 1360.04 |

= 4 - ] Ly

wnveuniadveunzd 105 indaldvinwayanadeddluganisnia 1 2548 wy
MNunevausdadiinlden exilvinaveania A ieglusi 1034-10.52 finfuns A
ndeglugas 2324 dadwas danidaunnunivanueiteglusie 42947 vutaves
waat1ndes answaeglurie 7.63-7.93 Hafwas anunieglutie231- 4.7 Tadwes
sanduniunhvrnunizegluys 3.10-3.87 fadwas vuaveusdadiim anueney
¥ 625-7.14 Gafiuas anwndneylugae 20124 fadwas Sanidunnunhumay

1 [ oo o ¥ ad ¥ F ¥ A ¥

oreglugae 3.074.70 Tadwas wtuldimnsndadnisimalden $1ndss uazdnem

-1 ' o e o Ly i} 1 g ] o o o =
wwrwdaudazyiialinnulndfoatu hivanarsiunn waenwui vuaadeiivinailndifius

-

a = - ar o
Miesgrvsandadrivenusd 105 Weasn wiawuiiiaenued 105 sxlidauazyng
wande Tudenfviiawlaua 7.4 fades sUsawdaid e sazvinaveaudaddnfiiald
o . g ¥ o e il o o 4
annsednegluwdatizfoudriun wezSu muuaspufismua s wladhanaeudien
2efinnuenveswdaeglugis 6.10-7.059 fadwas way Fadnunrwnvaaniie wani
g ax
3.0 uludedelidnuuzSur
Tumuupan elongation ratio w30 Sasimstadivesndadiagn wuniimeglugn
¥ » t a M4 a F- - L U ] ]
(32139 annasyudiudideegludesinstadavesdngnislnd Ae adeondt 1.9 44
L - A » L] 1 lé
Hhrvugnesuzd 105 drwisobadid lddngmirfudsenm wdiswindiudiz ez'ly

Taed1 dnignesyumileadadu Sein b hitunle




- o s = = =
NaMIAnRIIEYeIRlisnountuall NYUNIN uazmumummmiﬁwnﬂanu:a 105

nanarfeald Ynsdudor we 2549

M51 62 Yhinwesidsznounaniivesdnvisenusd 105 vinvana1foe s

d1dy #0413 passznaumanil (% DB)
L Tfsdu oz'lulaw i
1 gl 7.5840.05 14.97+2.48' 0.3740.005°
2| gasse 492 7.5820.11%% 20.20+0.70" 0.36+0.005""
|3 | qovTnan 7.53£0.07°* 16.22+1,20% 0.44:0,03°
4 | fgavined94 8.84+0.03" 15.88+1.60° 0.49+0.01°
5 | g7 495 7.23+0.08"" 20.58+0.49° 0.31£0,02*"
6 ] qITIU 496 7.57+0.09™% 20.010.56™ 0.35+0,02°
7 | 1huas 491 7.8440.35° 16.97:0.96* 0.35+0.05°"
8 | INYAT 492 7.4240.15%% 18.53+1.77" 0.50+0.47"
9 | 1nuAT 493 7.740.14% 18.60+0.11" 0.43£0,03°
10 | 1nung 494 734£0.07°7 17.310.91* 0.57+1.53"
11| Twunsiw 491 7.1320.17" 17.1320.90% 0.2740.02"
12 | Twunsiw 492 7.63£0.26™ 17.8442.04% 0.54£0.03"
13 | Inunsiw 493 7.4640.06™ 18.10£0.74°* 0.29+0.06"
14 | qiuny 491 7.16:0.19" 20.3520.10° 0.28+0.03"
15 | gfuny 492 6.82+0,03' 19.85:1.61™ 0.36+0.02°
16 | qSunsao 7475015 18.56%1.18" 0.3240,02°"
17 | g5uny 494 7.11£0.13" 19.8941.91° 0.530.06™
v omuiiliddnustiuiandeiulunnss Innumassiumeeda (p <.08)

21013713 62 Msveas i TsAuTud e eenusAna 17 unaanmsnda wuh
HUTm T sRusglugie 6.82-8.84 % Tasdeingassu 494 BuSnw TusAugehigaio 8.84 %

FDIRANAB 1INUNYAT 491 (7.84 %) LASINEAT 493 (7.74 %) AWAIRY wazwu I aenms
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wAnoIngiuNT 492 fe 6.82 % Tauiinrumnmrsiuedraiud wymeadanssduamudei
95%

Tfsuludadeguszinms 614 Woiidud Taollsuszinzudnaiuiveada
il Wdanans snudednuardsfiemniidassquuiniindiauds Tranens nszerues
diaudlavi Widhisas nsgrawi nsweads Tasdiinfeddud Tlsiugassiifinsga
Futiunrmsnosivesdiaudufuimidiasiazammiladstaiiesnisas sieg
sovq Wantlazgrgadudrhudacds dadhiifnled FudTsfudwzinsgaduuazms
waadtles Fevzderaldifioudaiiuiinasiosas inumilaaaas cazafes Sudludldsiina
Y Wifin maillard reaction sy ren1s s niuthmaiasa dewalifuas niuveanda
AudtiAvuulad] Gdde wnsay,  2535)

Yiinwezilaweylusis 14.97 - 20,58 % uazwphdnunudaimskiain
qassac49s TlSmnaeslilamnnfiqafis 20,58 % aosaauniio qiung 491 2035 % Las I3 T
492 2020 % AwdAYy wazudaansadaniiuinuesluTandqafie g3 w 491 iy 14.97
% Taufiamuusnaiesusdaihisdifymandafssauaudoriu 95%

USinaudroghigns 0.27-0.57 % wuidrnmndaimsudainyas 494 Twunsiw
492 unzund 494 TuTinaudrunniiqe AefSumdogii 0.57, 0.54 az0.53 % audiy
i et nieoiigafe nnudardnlnunsiw 491 027 % Taelinmuusndaiuotie

TTodAymeadAnszAun NuEeI 95%

st 63 UTnmesiszneimuniivasdnynaenuzd 105 neagarfosls

ﬁdﬁ'n 6N { 2afisgneumanil (% DB)
2-AP {ppm) Ty aw mm%ru

U | gqavIad 49] 4376135" | 04740004 | 0454000 | 12522006 |

2| qavied 492 3.0240.62™ | 07520012 | 0.45%0.002 13.3240.02°

3 | qasan 493 2.9840.38" 0.48+0.01" 0,480,004 11.360.06

4 | gaTIni 494 2.31£0.17° 1205007 | 0.49:0002 13.39+0.04°
T pr - | c
| s | qassw 495 3.28+0.22 0.71£0.003 0.63£0.003 | 13.65+0.005
6| qasTmans 3.1720.69™ 0.47£0.01°% 0.524+0.001 | 12.0420.08"




#1579 63 (AB)
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ady dothe pafvssnsunIanl (% DB)
2-AP (ppm) Nt aw A
7 | inyas 491 3.0840.22° | 0.66£0.004 | 0.51620.00 13.75+0.08°
8 |inuny 492 3.9540.64% 0.45£0.001" 0.48+0.019 13.09£0.10°
9 | 1nyas 493 3.34£0.57" 0.49+0.012' 0.56£0.001 14.1920.05°
10 | 1nyns 494 3.28+0.61"" 0.79£0,01™ 0.63%0.004 14.89+0.42"
1| Twunsw 401 4.14x0.35" 0.4420.01°% 0.46+0.00 11.110.05*
12 | Twunsiw 492 3.08+0.22™ 0.35+0.04" 0.39+0.002 9.74x0.11'
13| Twunsie 493 3434132 1.3740.04" 0.49:£0.00 11.63+0.07'
14 | giung 491 2474005 0.53:0.012° | 0.5240.002 £3.6620.07°
15 | qiuns 492 3.7520.29" 1.29:£0.002" 0.57+0.003 12.76+0.13
16 | g3und 493 2.27%0.15° 0.76+0.01" 0.5620.028 14.0220.07°
17 | qiuny 494 2.60£035" | 0.97x0.09° 0.56+0.001 12.2420.02°

r o =y 1 a a a ' »
ninmsiiuaadiindeswirenuzd 105 naumawiafaeiuluvayinaiisdld

§1uu 9 ilasmiseAa wnadaaisvey 2-AP Fwmsazawnsa e lnasaaosndudu 0.10 Tumy

aodas naztitl3inszarsvou 2-AP 1aul¥imatlln Gas Chromatography uamedaluniw

Wsznoy 4 Wumsuansnsivi ldenms Iasiet

TumsienzimnrududuvoasTinumsvon 2-AP 1efosidens masguny

Tu A 2,4,6-trimethylpyridine (TMP) Tauiimsfnmsmasguniolu T™P 0.25 fitidw i1yl

ar - 1 - o ! A r-l wr n: .ﬂ.
wioufuersaaet1a uazviimsiiuta laoldwunldnsmueams 2-AP Hsudununldniv

4 : d
YoaensnaTgIunwlu TMP #3910 neasd 1af1 Retention Time 48313 2-AP Lty TMP

8.232 uay 10.425 Muddy 91nmsfAny nuImmduduvesmisven 2-AP huulaanisuaa

PINITSAUNN 491 THUNTI 491 (hmAs 492 q5und 492 TWume1w 493 (NUAT 493 AIITW 495

UaTINYAT 494 UTmasnounnfiqa (4.37, 4.14, 3.95,3.75, 3.43, 3.34, 3.28 uax 3.28 W

B1) Tiuand wunardann ol 95 % wazuaimskdafitlSmmsnenioongaldun

wfasmswanongiund 493 TSty 2.27 ARON (1513 63)




102

n..
20 ™
5

un

AP
204 g
18— .

¢ 3 4 iy 3 % A M
Retentton Time fln]

midszasy 14 Tasun Tnunsuuean1sMon 2-acetyt-1-pyrroline (2-AP) Retention Time Tt 8.23
P -] s o -,
HIN 1N1Uﬁﬂ1’f’1’lﬂﬁ’63‘lﬂ’3ﬂﬂﬂﬂzﬁ 105 'Jl.ﬂi'l:?ﬁﬂﬂlﬂﬂuﬂ

Gas Chromatography

ry e v 1 ] ﬂ' n'a r 1 1 F o,
Ysnatuiuvesdinindumdailgnna 17 unas TuwaagandesIdegsznin
0.35-1.37 % uszwuhd 10 nuasn s nEAvee Twuns 1y 453 a3T0 494 Las gung 492 1
Y o - P [ -
USinadluugafiqa fie 137 1.29 uaz1.29 % awddy tsazwuiunlainssdaein Tnunsiy
a92 fifSwaluiiudgafie 0.35 %
& v o ' o [ v a wa
ieannlwiufiswaghulirutinz danansznunodryazuazquauidvew
i
el Ay a ar L] A <y
Tavezannnuannsetumsweads msazatw sazmsmisdudaiuiwewda iiefafduas
uthillsn(paste) Tusfusesaudaivez lulaatiauiln inert complex HiliRAuUAzI ailuni)
ar = A F .l: e i e A 1oa - | ¥ o a L ]
SnunisAuuaariogu uennininsa v liduddseguinuindauilnshldidantulid
YszaafiioanndalfAsomondedu undmivlviuinuiaddeutves luTamez hida T
= ﬁ' 1 = e -~ ar 1
dandwiieanmunsodmumuialiiiswandinduld (nfrwsad e veaunzifiogn Yoz
souadny.  2543)
INNTENEIMIAT Aw $12910EA3NITS 17 ura Imnuas luayenaiiesd
" 1 Ll ) - - A
WA HA1D43EHI10 0,39 - 0.63 TAvutaan1sHARYIAG 2T TR 495 LAY INYAS 494 UAT Aw TIN
-] - - L) oy P o« -3 1
oA 70 0.63 s09aunAe laamswinvesfieulaimssdagiung 492 fiv 0.57 waznuiunlag

o de M o
mInAAnTIn1 Aw SrganoutasmanineinInuniw 492 A0 039



4 o« A ar - y N
arwduihudledeidiAgludumnfuinuiuiad lenduudadiiviusudesidud

» »
Wnuanuduludininuraandana 17 unds agiznin 9.74- 1489 %
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-ﬁ' 1 . ¥ o = Y - 1 = o .5’ =
arugszdwaii lddassn Imsnigdv laveavegiunidlavmmsidos waz iy,

& r d v a4 ! d w a fd 4 A
IFOINA ANTUSUVDHRUDAVTIVUIN NS TULINNIIAUITNYIAD ﬂ?:ﬂTﬁl 14 ﬂja'ﬂ‘ﬁuﬂ HIDAIIN

o d’ L] J L 1 4
(psouen dodga.  2538) wenuiniidfinunduidinadenunmuesiticlussuiams

g o ] o 4 c o : ]
s TasudlstilSnaasmsugadusah liiiaudlsstarch granvle) gaduthveuda1ua

udlsrfidnvasdiufou tatuaue dobwdl T idhndnsusiomis sz ldndnfusiniigu

e 4 e o r e “ . . a o R
awlid iteduda Waherwe sufulumeiude i 196 unde faside wi Wt asin ey

1 -7 [ 1 o
anaanouTuinsouldudlsnssooda

a5 1 64 Mauminvsutidmedugyaenued 105 vinuvanlgnlunagigaiosld

d1dy faBtW AINNUNTA (RVU)
Breakdown | Final Viscosity Setback Pasting
1 | gassmaor 8397671 | 1567527757 | 70.42£2.49° | 72.16%1.57
2 | faTIR 492 92.7246.36° | 170.14%4.68 | 76.58+1.97" | 71.78+2.86"
30| qoITm 493 93.6121.61" | 186.36£9.45" | 74.67£542° | 75.48+0.95"
4 | IR 494 87.80+131% | 156.9743.22% | 70.56x1.25° | 74,10+0.44"
5| qassu 495 65.56£9.95° | 115.92£10.18" | 61.0632.42° | 73.92+3.15"
6 | qavI™M 496 76.78+4.19% | 156042607 | 70.2540.60° | 71.0820.45°
7 | inuas 491 98.75£2.68" | 150.50£2.54" | 69.2541.31° | 72.85+0.00°
8 | inuAT 492 100.00413.14% | 177.4148.53™ | 74.78£1.03° | 72.450.95™
9 (NYRT 493 60.3949.00' 125.03£2.34" | 64.25:1.04° | 74.72£0.93"
10 | 1nyAs 494 66.28+2.64° 130.7545.09° | 69.22¢1.43° | 75.77+0.49"
11| Twunswdor | 99335354 | 175.2542.70% | 78.4740.50° | 72.18+0.85"
12| Twunsw492z | 100.565.75" | 166.28+6.03° | 69.67¢1.17' | 71.43£1.20°




71512 64 (AD)

GRLa A7801 AMMUNILR (RVU)

Breakdown Final Viscosity Setback Pasting
13| Twunsw493 | 78.69+5.52°" | 180.33+8.57" | 83.08+1.81" | 73.3521.15°
14 | g5uny 491 69.51x7.3% 161.11£6,50%% | 75.22¢1.66™ | 74.22+1.20"
15 | qfuns 492 63.89£1.36" | 102.1422.28' | 55224097 | 7437£7.13%
6 | g3uns 493 65.5342.51 | 12597116 | 64.50£2.79° | 72.30%5.46"
17 | qfuns 494 65.08+2.95° 131.1725.08° | 63.9240.73° | 71.27£7.09°

VNI 64 ANUAIRIABAIATU(Breakdown) Y939 1791IReNNEE 105 00 17
undwndn huwayanarfed i wunmnunadmemisnuveadeglugie 60.39-100.50 RVU
Taston Tnunsiw 493 Anunsiasamsngefigaiie 100.56 RVU daudiiidnnuned
aonsmudigafednninns 493 Salimegi 60.39 RVU

FIRILANAINBMINIU(Breakdown) i HARIWBIAIANUNTATIAA (Peak

- £ ; [ :.: 1 - 1 ~ .:z
Viscosity) 1A 1UHTlad 1ga(Holding Strength) ASIUATAIIUAIAIABNINIU(Breakdown) 1

= 1 g

S eslanunanugeusanauiia dniiiiSnmes Wwlargeveianunmudous nuia
inldifiautlouanda 1dios Toildianunadaonisnau (Breakdown) i1

anuniagan 1y (Final Viscosity) 19391701200ALER 105 910 17 unaInda tuwan
am30a T wudmmilavesdnenrenizd 105 agluga 102.14-186.36 RVU Taudafif
mmmilaqatugsfigadedinnmamssdagissa 493 fs firnunilagaioegh
18636 RVU chudiafiimumilagatiodsoiigafodunnasmsndagiund 492 Ty
wilagadhuegi 102.14 RVU Samwmaumitadugaefinnedidgueud fiasinms
pAoundaaanonn Dedeiidranennumilavewdla 1dun siiavesndls uaznsdaulsuth
AWITA

uafmmi‘hé’uﬂzmmﬁndnmuﬁ’aﬁqﬁﬂa§u¢hm fiRedududonenauniiaves

ufls dieSinseiaclusvardon fio vunaveadiauds vinave o uTarw Aldudwe
anuniia nado vinavosdiaudsd Ingdsufinnuemnsalumswestagasaz Iaumile

493 Peak Viscosity g3 Y3121 oz luTaafinanomsifial Insinsiadu (Retrogradation) fudle



105

vila lnfiTumeeses lnTaagsdouumnsn Finat Viscosity gadagsuiu dniuiledunousn
fio Miins 1¥nudeugainieldusinannsei biidinutlawanuazanuniinezanas (§15y
Sastwnuaz Tyan Tomifed.  2543)
MTANEINIMAAsetback) 10N 17W1IMOANEA 105 910 17 unaxdabuuninal
1 e - LL 1 ‘Jd
Foald wuhinsAudrvesdivaeenusd 105 oyluyaa 55.22-83.08 RVU wazdiaiiiaa
M o et a a P A w0 w
asaiudddngede vnuasnskdalnunsio 493 fefinswennsalumsAudaify
‘Id o i - )
83.08 RVU faniianummnsalumsion Iddesiigafio Snnnunfaimssdavesgiung
é ol o Yoo
492 Fallanurunsnlumsfuaamifiy 5522 RVU
A e d g o q ¥ a o a
dionnuinimdmaiuiaudwen i luanaveses lulaativsdnuasnszda
& s & , a A v - w A
nszawd mldanunilnanas ilioddesI¥ilud Tuanass luTaahisgladiu sxlinsdnidus
srfutnirznihantuszlalasmusgnheluagadusoun 3 §3 Tassadraluifitinny

¥ »

- et - Ly o J = LY =
sunsalums§uibns Tulimsgaindudunsn anumilalirdnnniuisdnvazsamiis:
ndwidunionin Gond a15thaT INTIns1atU (Retrogradation) H30ATAUAT (setback) (ARY

L] a" ar o 1 Ao o
w3 A soauaiiona Yozvowudey. 2543) Yuuanadt dnififnauasvnavesos luloa
= = o 1 - a .ﬂlﬂ - o
getalinnuddydonisfudveudls udfiifinauveses lulargezinnuraniolums
al 1 ﬂlt:l o = ar z wr - é
Aui ldnmezdndwdiilinues Tulamnduge dnfudndwiugdasenads Faiu
. da o = a
Srudranoiuiniyinemeses IuTargs SallanwmunsatumsAudage
mstnyguugini IdAautlilun (Pasting Temperature) ¥a1 1291300024 105
k) -y .; & 1 1 [ 1 ar.-i F3 ¥ o o 1
910 17 umdwwdavounasns luakuiagaides v wulguugind Idifeutaoneg
TN 71.08-75.77 °C wardIninulaimsninuounyns 494 §IT5% 493 UBT tNYAT 493 1
Ad‘ [ - En ‘ll 1 Id Aé ] -y
quugiinm idadlauilen qafiqafie 75.77, 75.48 uaz74.72 °C dudmntiguuglinildife

uff@ondgarzidlutnoinuasmisninueagassm 496 iy 71.08°C



A3 65 dnvaznamenmdanifenvesitiviiaenuzd 105 simjanaifesld

yurndadiuldean
Ay #1001 AYIVYI2 (mm) AATa (mm) ATTUITHAIY
nhi
) qIs Tl 491 9.81+1.49% 2.424037" 4.19£1.21"
2 5T 492 9.71+0.88" 2.3720,35" 421£0.87"
3 qITTR 493 8.77£1.51° 2.47£0.36" 3.610.77°
4 g7 494 10.21£1.33" 2.3740.28" 4.350.79"
5 550t 495 10.14£0.72" 2.46+0.32° 4.18%0.68"
6 qI57U 496 10.0120.73° 2.4121.05" 4.4740.98"
7 INYAT 491 9.59:1,02" 2.3320.33° 4.17+0.69™
8 (NHAT 492 7.1520.57° 2.2540.28° 3.2340.54°
9 (NHAT 493 9.55+1.10" 3.03+4.22" 3.93+0.85"
10 INYNS 494 10.40+2.01° 2.34£0.33" 4.51£0.93"
11 THuns W 491 9.61£2.33" 2.31x0.33° 4.24+1.20"
12 THuNI W 492 10.0120.49" 2.4140.28" 4.20+0.57"
13 Twunsw 493 10.20+£2.36" 2.36+033" 4.42+130°
14 qiums 491 9.63:0.80" 2.3120.33° 4242070
15 g5uns 492 10.0740.93" 2.350.34" 4.39+0.84°
16 q5uns 493 9.63£1.19° 2382032 4.12:0.73"
17 A3uUNs 494 10.14£0.59 2.4840.27" 4.14£0,58"

106

1ne131s 65 Humsinannanazidieinnfenvesdnuaonuzd 105 Snaw

17 udsluvaganmise I wunhilianwemegsenane 7.45 - 10.40 mm Taonwuideinunds

HARYDIYITION 491 ITTO 494 FITIR 495 WITTU 496 INUAT 494 TWUNIIW 492 TRuUNT W

493 q3ums 492 unz q3uns 494 TAwnifu 9.8t 10.21 10.J4 (0.01 10.40 10.01 10.20
10.07 1az10.14 mm swddy dudnaasmiskannuas 492 tinnuadeviigqede

TA5mm
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msAnyrun et fenviinenuzd 105 tuwajanaifesy wunifianw
nineyluge2.25-3.03 mm Tewnlasasndainyas 493 Trauningeqe Ao 3.03 mm uaz
whansrdaiiiamunfinfoufiqeftodasnsudmnues 492 fanundiamify 225 mm

msfnmsasiEiurIwnddeniuoveusdadalionviiaenusd 105 vos
inuAsasa 17 uva Tumayanarfasiwui fidas1duegsiznine 3.23-4.61 Taswuindas
filldasidugeqae wlaimssingassu 493 Falsandaunnundiadernun iy 461
mm sasulasmsndafiisandauanurnasarunhaleoiigafednnalasnisda
NYA3 492 TANAL 323 mm Feanumuazaenavesivnenuzd 10s Agnluva

-: IJ ! ] -
wumjanarfes aghunastinasgruvesdivouuzd

RISN 66 Anuiznlanlnwdndesvsadnueenuzd 105 Inganarieald

. . ynawdadindes
i e rIoen AMNOT (mm) | Aund1e (mm) ANNTYAATS
il AT 491 6.59+0.73¢ 2.4320.36" 2,7840.60°
2 757 492 7.090.65™ 2.30£0,34° 3.14x0.59"
3 qITTU 493 7.0420.67" 2.52x1.08" 2.98+0.72"™
4 qITTU 494 7.14%1.13"™ 2.2820.26" 3.1620.58"
5 97T 495 7.430.39° 2.38%0.19" 3.13£0.29"
6 HITTU 496 7292093 2.2940.20° 3.2120.49"
7 INEAT 491 6.8320.83% 238+0.35" 2.920.59™
8 IBYAT 492 7.2540.55" 2.37£0.31% 3.1520.64"
9 INYAT 493 6.86+0.80° 2322037 3.06£0.77"°
FE INMAS 494 6.98+0.71™ 2.2740.37" 3.1740.74"
o Tnumsiu 491 6.750.92* 2.40£0.32" 2.86+0.6™°
12 Tnunsie 492 6.55£0.90™ 2.3820.44% 3.22+0.84™
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A5 66 (RD)

] [ i -
Lo YuWmNaRINaDa
dwu #7001
ATUYTI {mm) ﬂ'}'ll]ﬂ'g'!é (mm) mmm'zm'nun’fw

13 | Trumsy 493 7.130.81% 2.3520.37" 3.12£0.71%
14 q5ung 491 6.730.90 | 2.472028" 2.750,49%

(s | g3und a2 6.93£0.63"* 2384037 299:0.59™ |

16 A3und 493 6.881.09"* 235+0.35" 2.9940.7¢"
|7 A3UNT 494 6.70+).05% 2.39£0.37° 2.870.70"

11am15 1 66 (Hunsfnyutauazgisinadewsiivisenuzd 105 §1uu 17
uiatuavanmdodtd nudilinrwesegssndne 6.55-7.43 mm Iaowuidnnunaandie
YD 495 BANE I AollA iy 7.43 mm sevaanfedninnuasgassu 496

L") 1 =3 ol E‘
ANV IMAY 729 mm uazwudufasns ke Twunsie 492 Tanuuiisefiqedo 6.55 mm
nsAny LN vedndss eyl 105 luapnmides st wuhiliany
nhseglugie 227252 mm Tasalasmsriavesgasse 493 frundigega Ao 2.52 mm
sovaqfedeIngiund 491 Tanundaunif 247 mm vasulasmsadailinnunin
s:l o £ I oo
doavhigatoutamisninnuns 404 Tanmathanidy 227 mm
=5 ar ' g ¥ 4 =
prsfnmmSaauausseanuuveuniatiandowiinenuzd 105 ¥8q

& ] ] -y v i ] 1 i
nyasAsa 17 uds uaranandeslwud idasiaueysendn 2.75-3.22 Taonuiwah

o L] bl é o ol 1 1 ' b
fitnraugagans udasmsuiaves Tnunsie 492 Hlidandaunruniwennuuiiy
3.22 mm sORRIRRI NN AINITHARYDIFIT S0 496 ApliAify 3.21 mm uasway

a daae [} 1 1 P - W - = o ]
msudanlitandiunnugrennuandosiigafiedrivinuasnsndavesgiung 491 &
4 1 & A - { H : ¥
ONIAY 2,75 mm RN a@Esanunhvetinmenssd 105 Mignhuwaiufivagan

foa'egluninas g siovenusd



A1 67 dnmazniamunndizunvesdnvneeanzd 105 vagaded’sy

o

2w
FUMILAAYIIYN

4Rl INYAITNT AUY1 {mm) ﬂ’?l'lljﬂ’g'lwl {mm} AIBOIIANM
a3

I qI770 491 7.23£0.27°* 2.4120.12" 2.99£0.19%%
2 §I5904 492 7312025 2.440.13" 2.99+0.21"
3 YITB 493 7.2320.33"% 2.49+0.12" 2.91£0.19"
4 qIT5U 494 7.40+0 44 2.53%0.53" 2.97£0.30°
5 N5 495 6.670.32° 2.27+0.2¢ 2.94+0.26%
6 YITIU 496 7.06+0.38" 2.45:0.21™ 2.89%0.25°
7 INYAT 491 7.25+0.26™ 2.40£0.11% 3.0240.19™“
8 INYAS 492 7.2320.34™¢ 2.45£0,24™ 2.96x0.244“
9 IRYAT 493 7.3520.44™ 2452032 3.01£0.24%¢
10 AT 494 7.20£0.33% 2.4420.16™ 2.95+0.20%
1 Twunsie 491 7.440,.29" 23640.14" 3.16+0.24"
12 Twunyio 492 7.300.25™ 2.4520.13™ 2.98+0.19%
13 Thums1u 493 7.34+0 33" 23720.16™ 3.10£0.24%
14 f5un3 491 7.40£0.97" 2.3240.14% 3.04£0.4™
5 qruUng 492 7.0440.38' 2.3020.18" 3.0740.26™
16 q5uns 493 7.14£0.31% 2.3240.14" 3.0840.20°
17 quny 494 7.19£0.27° 2430, 117 2.96£0.157

wiahvaanarfea’ W wuTiline1egsenin 6.67-7.44 mm TaunudIAUNAIHNAR

P o
vaalnuns s 491 Iinnuumvesdnynumiaiigafie 7.44 mm sssaunfednnu/aans
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219m1579 67 diumsfnyvnauas Uit vnvesdvinenzd 105 S 17

HARETUNS 491 UAMIUNVIRY 740 mm dudvinulaimswdagasse 495 AMuuey

NeRAD 6.67 mm
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msfnwnn v veimunsenued 105 luwasgarfod v nuifian
9oy luE292.27 - 2.53 mm TaculasniswdagarTo 494 Tinnuninagaga fiv 2.53 mm
sosaunfednongrisw 493 Tarwndeondy 249 mm wazuaamskdaifianundton
figafoudanvsudagassa 495 Tanmnfurmiy 2.27 mm

msfnymsandiuanuninaennuowiadeivesdizvimenuzd 105 vod
(PATNTI 17 Lk huwananariodidwud Gdasiduegsendn 2.91-3.16 mm laswuh
utaafifisasidiugeqadie wamsnan Tnunsio 491 Faidandaunnuninsenum i
iy 3.16 mm soanafedaninlaimskdalwunsio 493 fAefiduiiiy 3.10 mm uaz
wdnimswaniiiisandumusnsennsnalsoiigasodannufaims wiagassu 493 &
AUMIFY 291 mm FanrmuiaznnedianInenuza 105 ﬁﬂqn?umﬂﬁuﬁ‘vjqqm

¥ L L o -
foaldeghunaistinasguved iveunrd
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mMsAnyIRUATWERIN N IABANLE 105 MInuMANignTiuaned1afu TumaRuIana
= = a d’
fosld Taefnwmnunmmednund soam uazquammsu Inn mansoeqU 14
5.1 HUATANINRD MUt uasAu MM LS Inayosdaveuusd Tullnsnaa
2547 d1monuzninmuunas fiesiilszneumuriifiunndnfudntes fofiTdsausyluge
6.89-7.18 % o luTaooylugas 19.32-19.76 % UTana lulueylurag 0.41-0.51 % WS mandieg
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