UNN 4

munz’%mmﬁwnmmﬂam

4.1 ARUMNININABIAIVELIAIVAN

HamsIRsIEAauTAMunl Moam uazguawasyavestndesneumsdaus
(control) LtAALAIMI3 1971 4.1 nuhdandeaiisnuadng (L) v 57.32 e a i 2.07
39a Hnauuuan et Inuduas uazfian b vy 19.93 Tasb finauduun mned
Tnudmdes fufunanshdnndedidesnuaniumies AuganmmsyanuNdndesd]
1 optimum cooking time (OCT) M 18.67 A1 water uptake ratio (WUR) 11191 1.79 A1
length expansion ratio (LER) N1V 1.09 i8¢ A1 volume expansion ratio (VER) iM1AU 1.83
autiamaniinuirdiindesitsinannusunidy Jevaz 1275 uazifenssuves
ol Taa uazdSuainsaluiudass wiiy 775.29 mineATansudindes uazdovas
0.0176 MuAAY

msnanaaulusduvesdrandes iie3ins 12182033 differential  scanning
calorimetry (DSC) WU21A1 Qmwgﬁﬁ'uﬁu (onset temperature, T,), ﬁanme (peak temperature,
T) uaz gAY (end temperature, T,) ¥03412nd04 fidunAoiiiy 80.93, 81.13 uag 81.52

BarITaIFeT MUAIAY uazll AH m1fY 1.53 ga/n3u Asiiesuaaslunimi 4.1

Phak = 81,52 2C
Phak Height = 8.8050 pW

Prea = 29.998 mJ
Pelta H = 16537 Wg

d
/
Onse{ =81.28 7C /
y

Heat FlowEndo Up (MW) ——— =
@

™~
1 \N—/_

End=8184 7C

1803
7988 800 L 810 85 820 s 830
Temperature (7C)

$ LY 1 o a a o
fﬂ‘"ﬁ 4.1 ﬂ']ﬂU'Nl‘VlﬂiIu!lﬂiilﬂ'lilﬂﬂmﬂ]ﬁlul‘lﬁﬂ‘lﬂﬂ“’h']ﬂﬁ‘ﬂﬂ
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4 a o wa -4 v W a, % @ 4
Wednsznautamullodund 1aud5 Texture Profile Analysis (TPA) A90IWH 4.2
WUN912INA093IA1 hardness INIHU 9.41 129U, A1 adhesiveness MM -0.24 HIAY IUH uag
' T °o_w J . ° -4 {d a : 4
f11 cohesiveness iM11A1U 0.33 A1UA1AY (A1 cohesiveness ﬂ‘lu’Jmlﬁ"Mﬂﬁuﬁ‘rﬂlﬂﬂlliﬂﬂﬂﬂiﬂﬁ

y A 4 o4 &
I ITAWNUNIINUITINAATINHUN)

i

d ¥ ¥ 8

g

do 2s 50 75 Y po s 50 s
Time (sec)
20

/N 4.2 AIBEENYUL texture profile YOIF1INGDIYIGN

Graphical Analysis Results - 20020101

8

Viscogsity cP

I

:

i

W

RS B

6 9 12 15

Time mins

e

a o ] = wa - d 9
NNN 43 ﬁ')ﬂU'Nﬂi'W‘ﬂ'liu]ﬁU'Llllﬂﬂ\iﬁﬂﬂﬂﬂﬂﬂ'ﬂﬂﬂuﬁﬂlﬂﬂﬁﬂ'li‘lf‘ll'nﬂgﬂﬁﬂﬂ’Qﬂ
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A15190 4.1 auiamaall Mo HAZAMMHNIIYIVEITIINABIAIBENAILAY

MINATILH f3nas
1AL 57.32+0.07
2. fla 2.07 £0.01
3. b 19.93 +0.03
4. M optimum cooking time (mﬁ) 18.7 £0.58
5. A1 water uptake ratio 1.79 £ 0.01
6. length expansion ratio 1.09 £0.02
7. 91 volume echansion ratio 1.83 £0.01
8. Uiy Govaz) 12.75+0.14
9. fenssuvausu lanllama miwmTansudndos) 775.29 + 18.40
10. Wsinmnsaluiudass Govaz) 0.0176 +0.00
11. M3NARaIA Iy
onset temperature (mmwaﬁmﬁ ) 80.93 +0.50
peak temperature (DI UTAUTUN) 81.13+0.55
end temperature (mmwm«?mﬁ) 81.52 +0.46
AH (a/niu) 1.53+0.17

12. i duria
hardness (H3A1) 9.41+1.14
adhesiveness (ﬁaﬁu 3u1ﬁ) -0.24 £ 0.03
cohesiveness (5915 1’(\"’11!) 0.33+0.88

13. quiAnIuAIiA
peak viscosity (RVU) 1735.00 + 22.63
breakdown (RVU) 172.00 + 14.14
final viscosity (RVU) 3097.50 £ 12.02

setback (RVU)

1362.50 £ 10.61
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LY ] 1 LY < [
4.2 msdiudjuiteduiavesdinandeslaslfienluis aunululasi
<2 o y v C4 U 9 Y
nnmsfinyszauaudutuveseu Imiagauazszoznar lumsdeodulod

¥
ndvs nuhdndesicuiansd il nonw tazguamMnsHe dese il

4.2.1 auUAMIMUMN
P @ y 9 ¢ A ' A 2 v Y A
WeszauaNuduIuveuou lainseszezarlumsdenniniu 41ndesiininiu
L] Q' J | -7 (3 %3 aa % d' d' 1
A9 (L) Nuues19litiod 1Ay 1edaa (P<0.05) asuaasluaisisin 42 Tasdhindesiiniu
1 P s a a o a aa a " W
mstoomoou el RszAuanududu 1.5, 3.5 uaz 5.5 Taansw/adaaans I L iy 61.24,
63.50 1102 65.24 mmﬁﬁu HaziaIeoe 1, 2 1tag 3 WA UA1 L in 61.87, 63.06 1ag 65.05
o o X a @ 0 ] 4
AR oNIUINavestlaves wseIsTauaNuTuTuveueu laluas szoznar lu
" 1 a [ 9 Aaa " o A - @ Yy 9 o
N13080320AY WUY1INABINTAIANNAINgINga Aenszauadudueulad 5.5
=Y ) @ = an A ] -1 & - 1 s d' o
Haansuaiaaaas lasldnarlunisges 3 uin Faliai L Moy 66.46 se9a3unfonssaunu
Wudweu Il 3.5 Haansw/iiadans laslFnarlunmsdes 3 ui a1 L idy 65.58
1 9 9 a 2 1A VoA o Yy 9
fila ¥99917nd0e Naniuuan uaaseendimiduas laswuiuileseaunumdudy
0 v
vouou lmiimaganseszoznarlumsdesiinuiu a1a veadndenziiaianasediadl
WodhAynIada (P<0.05) Taolin1egsznang 1.78 B3 1.67 tienisisaniledos wseninannu
s [ "V o ' P P ' = a
Wuduveuou laluazszoznarlumsdos wu@10613910d09NIA1 a HSeMANTMTUE
upatiesiga Aiv Are19d1Indesndiumssesaoseauanududueulad 5.5 Hadansw/
Hanans lagldnarlunmsdes 3 uii Ta1 a 1MdY 1.61 58909178 MSTBIRWAIMTUTY
4 a a o a aa . =1 a a o a aa
wu 'l 5.5 Taansw/daaans 1a100s 2 1Az 1 WM ANWTNTY 3.5 Haansu/laaans nal
) = Yy 9 a a o a aa ’ = a0 ]
890 3 1AL 2 UIN 1ag ANUTNTY 1.5 Uaansu/uanans 11a108y 3 W laolinl a aaasly
1 Y3 L] S W o Y3 aa A = L T
uANAAUBEITINIAYNWADA (P>0.05) Falif10gsenne 1.73 63 1.68
1 9 9 a e = = A v oA o y 9
1 b ¥8991INd0a Hauiluuin uaasesndsmamans laswuiuiloszauanududy
¢ A ' o 2 ] ) I a " A
vouou lmliwaguaansisszoznailumsdoomiuiu A1b veadndesrziiniannsedied
WedhAgmaada (P<0.05) suiAeany laviinegszna1e 18.20 3 17.09 ilevisaniledosu
' y v d v " @ [ 9 9 oy A [
serIaNudNIuveaey lanitazszoznarlunsges wuA21861991IN309NA1 b 501
Y o oA ¥ A o v Y A ' ) o y ¥ P
anududmaeniosiga Ao Aledndndssnmiunisdesaloseauanududuenlad 5.5
Haanswilaaans laoldnarlumsdes 3 1w A1 b IMAY 16.62 599030170 N5U0UAIY
@ gy 9 C4 a a o a aa 9 [ a & an "
rauaNudutueu lul 3.5 Haanswiaaans lagldnarlunisdes 3 uin Falia b nidy

17.09
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4:; oA 9 9/ a L] 9 s
MAMINN 4.2 mmlawnnaammumsuaummau"lmmmagmaﬁ

Tode AL fila b AE
anudnduve ueulasl (Naansw/aaans)
1.5 61.24°+1.52 1.78°+0.06 18.20°+0.50 430" +£1.58
35 63.50°+1.79 1.72°+0.06 17.58°+0.63 6.63"+1.88
5.5 65.24'+0.94 1.68°+0.05 17.15°£0.42 8.40" £1.02
naey (1)
1 61.87°+2.14 1.78°+0.05 18.19°+0.51 4.90°+2.16
2 ¢ 63.06°1.67 1.73°+0.05 17.65"+0.59 6.19° +1.74
3 65.05"+1.51 1.67°+0.07 17.09°+0.41 8.25" +1.55
anuuduve wewlul (Haandwiiaaans) x Ia1ges (111)
L5 X 59.62°+0.04 1.83°+0.04 18.62°+0.16 2.67"+0.06
1.5x2 60.98"+0.11 1.79°+0.03 18.42"°+0.15 3.98%+0.07
15x3 63.11°£0.09 1.72°40.01 17.56°+0.03 6.27°+0.15
35x1 61.49°+0.31 1.79°+0.04 18.42°+0.07 4.45"+0.33
35x2 63.42°+0.07 1.70°+0.01 17.22%+0.06 6.69° £0.08
35x3 65.58"+0.34 1.68"+0.04 17.09°+0.05 8.75'+0.38
55x1 64.50+0.26 1.73"+0.01 17.54°+0.05 7.58°40.21
55x2 64.76+0.21 1.70°+0.02 17.29°40.13 7.91°40.19
55x3 66.46'+0.02 1.61°40.02 16.62"+0.09 9.73" +0.06

a 3 a ¥ o v a d ' o ] ' @
HupLye) 1. uﬁuvmﬂummaammm'zm anyimwnﬁmnﬁuﬂnmanuuﬁmﬁa'\’fayaummlmnmmu

sgniiudnynada NszAuauseuievas 95

L 1 = d‘l = % LY 3 Ll 9 -
MANULANAIYEITs Mo suiounuAI9619AURY (AE) wuN91ndesiini
s & P o Y ¥ s [ S 2 " A
AE iy ieszauanududuveeu lmiimagaauazszoznarlumsdoomniiy eg1el
@ o w aa PN ] (] o (] [ ’
Wodgyn19ada (P<0.05) Tasd1indesdiniumsdesaioeu loailin1 AE 0gszna1e 2.67 -
& a a [ I 1 ' 4 o
9.73 FINMINVIINABILAMANUANANVIUUASAT a AT b AR IBITAVANUIUTUVDI

y
a %

& ' 4 2 g a o A '
oy 1mulmaglaﬁl!a$5ZUgl'aniuﬂ‘lanUlwu"lu lﬂuﬂaﬂ]ﬂﬂ'ﬁ ﬂ"?ﬂiQﬂ'JﬂQﬂﬂu ’t‘)g‘ljil’ml‘lm

o 9 v y

d' " a zl o Aﬂy =3 .
$191vesdndesgmlanilassenn Tavasansessniagogusnugusitnatiesliaig

' ? ' ¥ k] ' ? ° 4 w & A
¥ UHIA198Y HUIATIALN UIATAaU] uazu_’lﬂ‘laﬂulﬁﬂuﬂ'] (ﬂiﬂu\iﬂ, 2550) ﬂquulﬁﬂﬂ'f]u
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Yy r L4 ] a 4?' ° 4 @ v q’l’ o
ﬁluﬂlu‘ﬂﬁqu’]u'l“ﬂulla:igﬁwl']ﬁ’liuﬂﬂliﬂﬂﬂlwn‘ﬂu ‘ﬂ'ﬂﬂ5zﬂ‘l]ﬂ’lif]ﬂﬂﬂlﬂﬂ“ﬁagiaﬂiu%ui'l

} 4
A &

9 v 9 o oA @ U a’ ' 3 4 9 K2 aa [

ez danaldasinSesndagumariignilanlassuniu waadvsliduana
J é o aw ' Y o w 3 :l LY o

VINVU FIAOANADINVIIUIIOUBI Lamberts et al. (2007) WuInianidasuiiniusi91ieen

g4 Y aa o a 4?'
LWAAYIVAT a Llag b AaAAI YUSNAT L INUUU

4.2.2 QUMWMIR
y b4 o . 9/ o a & = o 9 9
{1ndesiriumsdesdroeu lmiwagaasziial OCT anaudioounudindes
Un@ (control) TAnuNA1 OCT anasetniiiodiynaada (P<0.05) ioszauanududu
s a ‘3 J ] 1t 1 a 4 ' A w o W
vouou lanluiy uaszozna lumsdeshilinademsnasuuasi ocT edniiisdifty
\ ] ]
N9ADA (P>0.05) HaAAIA119N 4.3 Tauiia1 OCT 8gsenIng 17.2 — 15.6 WA illeNaIs N
o A (] ' o v 4
seauanududuveusu lminazsroznarlunisdessudu wudulleanmduduves
L] Q‘ 3 \ L] S @ o e aa 1
woulanliazszoznaideuiuiiu A1 OCT szanatadNiiodAyn1vata (P<0.05) Tauan
= = o v Ay ] 29 4 a a o a aa
OCT Mtlpuiiga Aomvddnandesirmunistesalsszaveu sl 5.5 iadniu/laaaas Tay
L =) & < 1 a =3 L
Falumsdes 3 iR Falim OCT iy 15.3 Wi sesasufie Misdeodlon Ny
u'lani 5.5 HadnTudiadans naIMstes 2 uaz 1 wIR, ANnududy 3.5 Tadnsu/iiadans
; : . g 4
Ia1098 3 KAz 2 UIN A1 OCT AB AMILAAITZZIAINSTNIUDINUNAVBILAATI F4
9 ~ o n’: =3 A o 9 (] A d [~ U o
figaiiauda ieiunuazaes hinulanseiautlwdsegasinais (gsfng, 2550)

1 a a a a ° 1 o
a1 OCT Haaas iiannmsiidulowagTaduinadusingniesdveu lmisaguaa

b4 9y )
[ ° L% '

Y 0 b4
msziduloriaiiiudulodssanihigadui duiwiiegnoesisildiiaunse
] Y ke 4 d 9 sldcg d 9 2 < 2 a e
unWsnsERIgFuanIs yvouuaadia 1aavy waad1239gni3 2191 uazlial OCT anaa
i 4 v
(Juliano and Bechtel, 1985) uonvniidadanaliinl WUR n3e annwannsalumsgaguni
s v A 4 = vy Y A "y U4 a
youudadUNuIU (15197 4.3) wuhdnndesiikiumsdesdveu lmiimagaaaziia
n' tg 4' = Y 9 a U U A ; U o & o @
WUR tiniudiaiiounud1indeailnd (control) Taunudna1 WUR iWuvuegninisd1fgni
aa - Y Yy 9 ¢ a J v ' 1 1
ada (P<0.05) ieszauaNuinduvesou laiinuiu uassoznarlunmsdes ilinadents
wasuiasnl WUR ag1eiliiodngniadda (P>0.05) TaoliA1 WUR 8g5zning 1.93 — 1.89
4 a ' LY v [y L4 ] ' 4
WensanswiusErIesrauaNnuiuduveueu laiuazszoznarlunisdes wuinile
Y v L4 L] Hq ¥ A ; ' a :g 1 s @ o W
anududuvouou lsiuazszeznaesi 19Wu¥L A1 WUR szimuavedniiisdagni
aa ' 4 ~ o U § 4 L] [y d
ada (P<0.05) Tava1 WUR Huniiga Aededndindesiniunisdosdoszaueu el 5.5

s a

= aa Al =3 A s - 1
aansu/unanns Tm'l%'naﬂumsueo 3 U ¥IuAT WUR (MU 1.94 599091170 N150DY

De &)

d a a o a aa (] =1
seanududueuland 5.5 Hadnswaladans AW 2 waz 1w, ANwTudY 3.5
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Nadnswlaaans Nawos 3, 2uaz 1 Wi laoslinl WUR liuandeduediaiivodivgnia
ana (P>0.05) aounuiuTIndoandmunstosalosaueu lad 5.5 Jaansu/iaaans 7
vy " [l
Tdarlunsdes 3 uri a1 wur dudyiidmSutsFaunmmsyandife msiza WUR #
2 & da 1
AN 1ARID 912NN UAY (Mohapatra and Bal, 2006)
1 "3 1] L7 ‘:' { Y — W ﬂ' 3 L] 1]
A1 LER Y59 9A319UM0AA2903919nA03 (A15199 4.3) wuhilaunuyuesialal
1 ] a q ) 1] Q. J L 1
UANANNIADA (P>0.05) tiloszauanududunieszuznar lumsdouinuiu Tava1 LER oy
v T A a v o d 0
FTNIN1.09 — 1.11 ualianasanseninsgauanududuveuou latinazszoznaitey
1 o L L] L Q. J L] o o L4 aa 3 L
59U U WA LER vesdnndeslinuiiniusdisiiiodnagnieata (P<0.05) lileseaunu
Y v & ' 2 2 ' — = o o )
Wuduveueu lalupsyoznanmsdounuiu Tava1 LER fwniiga wuludediedhindes
a L] 9 s ' 4 a a o a aa 9 0 a b oan
NHUNIIBAUITALBY 193l 5.5 Naansw/Alanans laglFar lunmsdes 3 uin 911 LER
(Y] [ d a a o a aa 0
MY 1.12 583091178 NMigasaleaNnududueulsd 5.5 Taanswiadans aInsoos 2
I3 Yy 9 a a o a aa ] a =) Yy 9
a1 W ANy 3.5 Taansw/aiadaans NaIN15Eeu 3, 2 1ag 1 3N uazaNuITuIY
1.5 ladnsu/Aaaans naIMsoes 3 uin Taslial LER liuanaedusdnivisdngnieata
4 = [ o (] Y 4 a a o a aa a
(P>0.05) Wiamsunudndsandmumssasdloszaueou'ls 5.5 Jadnsw/ianans nidaal
lunisges 3 wn
1 o A} E=Y ﬂ' 1 - Q' ;
A1 VER Y38 9318UM5v8101/311059839170803 (113199 4.3) WUNTA NN
') A o o w aa - 1] s [
20 NUWuA YN 1ADA (P<0.05) tilpszAuANUITUTUYDIDU IainTeszoznar lumsdey
Q' ; - . 1] =Y = = L] Q L s
iy Taolin1og1ue29 2.00 — 2.06 91AMITNIITUBNENATWAUTTUINIEAVAIIMTUTY
s [ v 9 9 a A J A @ Yy 9 C4
wu lminazszoznarlunmsdes wund1andeslial VER miuvuiioszaunnududuou lad
L C.l 3 9 9 P d' - L L Y 9 c: g 9 £
wazszozna lumsdeumuiu 919ndeelin1 VER gaiiga Aoa20019911nd0eNdounluszay
4 a a o a aa (] =1 4 @
anuutweuland 5.5 Taanswiadaas NaWos 3 uaz 2 WM S9aNABNIZAUAY
Y v 4 a a o a aa U a = " 4' =3 @ o U 9/ 9 P
Wudweoulal 3.5 TaansuAiaaans a1 3 1ag 2 I uABIMBUAUAIBE1991INABIN
#iA1 VER gangaudd wui hivanasduedsiivodigniedda (P>0.05)
o v 0 a A 3 ﬂ - & P 9 o o
dwmsuA1 LER uag VER Muyu ilunaduiiesninnmisidulugaglaagniiva
B Y
mszdulowag Taauenvinszdavnanisgadniuds faivaunensvoioniedwddszves
g v 9 Y Q‘: nﬂ. °o w 9/ 3 o Y [~ -3 <
waadvazyay aniuliedivadulowag laalususdeen wantludadinga

w 2
AMN509810A2 1A1INYU (Mohapatra and Bal, 2006) .
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1 { U o
A13131 4.3 AAUMWATIYeITINdesiHunstosd e Ixlsagiad

optimum length volume
o water
tladn cooking time expansion expansion
" uptake ratio
(M) ratio ratio

Yy v d a a o A aa
mmwmmmmmu"lmu (Maan3v/uaaans)

1.5 17.2°+0.40 1.89°+0.01 1.09+0.01 2.00°+0.03
35 16.0°+£0.50 1.91°+0.02 1.10£0.01 2.04°+0.04
5.5 15.6°+0.50 1.93*+0.03 1.11£0.01 2.02°+0.02

nawwey (M)™ <

1 16.4+0.88 1.90+0.02 1.10+0.01 2.01+0.04
2 16.3+0.87 1.90+0.03 1.10+0.01 2.04°+0.04
3 16.0+0.87 1.92+0.03 1.11+0.01 2.06"+0.02

v v d Aa a v Aa aa ] a
ﬂ’HNS‘UN‘Uu‘Uﬁ)Q!E)‘M‘hSN (Naaniy/uaaans) x LIarged (¥1n)

1.5x 1 17.340.58 1.88°+0.02 1.09°+0.01 1.98°+0.01
1.5x2 17.3£0.58 1.89"+0.01 1.09°0.02 1.99°+0.01
15x3 17.0°40.58  1.89+0.02  1.10°:0.00  2.03°40.01
35x1 16374058  1.89°+0.01  1.10°:0.02  1.99+0.03
35x2 16.0°£0.00  1.90°£0.03  1.10°:0.01  2.06"+0.01
35x3 15.7°40.58  1.937£0.03 1112001  2.07"+0.01
55x1 157°40.58  1.937£0.02  1.10°:0.01  2.057+0.03
55x2 15774058 1.92°£0.05  1.11°:0.02  2.08*+0.01
55x3 15.340.58 1.94°+0.02 1.12°+0.01 2.08°+0.01

= ' = e’c’ Y v a Jd ' o =) a . o
wnemg 1. nSsuisuAuntonuuulal snysamilaniuandifuuaadIveyalinuuAnA 1Ny
stnihivdigmaia Aszaunrmyeiudevas 95

bt
2. ns vl doyalunuds hifinmuandsiuedniiisdWgneada (P>0.05)
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4 a a a s i ] o
35190 4.4 gungimsinanad lusfuvesdnndesiriumsdesaloou Imisagiad

onset peak end AH
tadn temperature temperature temperature J/g)
P g
(C) (€ ()
Yy v d Aa a v a aa
mmwumummmu‘hu (Maan3w/uaaans)
1.5 74.06°+4.33 74.34°+4.29 74.77°+4.19 0.88°+1.46
35 67.55"+5.09 67.80"+5.14 68.25"+5.22 0.42°+0.29
5.5 61.32°+3.57 61.54°+3.57 62.04°+3.63 1.63°+1.24
naey (M)
1 70.96°+7.37 71.18°+7.40 63.05'+4.91 0.88°+1.26
2 68.60'+5.61 68.90°+5.68 64.34°+1.41 0.71°+0.76
3 63.38°+5.73 63.61°+5.72 58.72°+2.25 1.35°+1.49
Y vy d a a v a aa (] a
aNuduTuva e ¥ (Haansw/iaaans) x nNaes (H1N)
1.5x1 77.81°+0.38 77.97°+0.38 78.22°+0.40 0.34°+0.08
1.5x2 74.36™+4.73 74.83°+4.57 75.49°+4.19 0.35'+0.24
15x3 70.02%+3.18 70.23%+3.22 70.60™+3.27 1.96'+2.66
35x1 72.61°+1.93 72.95°+2.12 73.56"+2.52 0.25°+0.19
3.5x2 67.98°°£3.73  68.17743.70  68.427+3.58 0.35°+0.27
35%x3 62.07°+0.02 62.29%+0.06 62.76°+0.09 0.67°+0.33
55x1 62.46*+4.89 62.62+4.90 63.05°+4.91 2.05°+1.94
55x2 63.46"+1.09 63.70£1.19 63.34°“+1.41 1.43%+1.09
55x3 58.05+2.35 58.30°42.35 58.72°+2.25 1.42°+1.50

: ¥ ]
Huawe 1. S sumouauRasa U ﬂﬂlﬁﬂ']"ll'ﬂ(laﬂﬁllﬂﬂﬂ'liﬂullﬁﬂiai'\’l’ﬂuﬁuﬂ’nnuﬂﬂﬁ'Nﬂu

LI K7 o aa o [ 7 a &y
ﬂﬂ'l»illuﬂi'hﬂiyﬂ'lﬂﬂﬂﬂ NITAVANUIYDUUIBYAL 95

.:i a 2 2
91NA13197 4.4 UAAIYUNYI onset (ITUAY), peak (INAI) UAT end (FATNIY) ¥OIT17

4 a P4 ac 0 aAad
NA04 119AT1THAUID Differential Scanning Calorimeter (DSC) wmmmwnmiuﬁ'u

fanan uazganiovestndesinianas ed1ediiedngnata (P<0.05) eszAuAY
Yy v d A v 2 X A a o v 1 o
Wuduveuou lminseszoznar lumsdeonuiu wennsunlivimuszniszauany

Yy v o ' " oA o Yy 9 o
l‘llil‘lluil83!8“1‘1!”!!?185383!’]?11111ﬂ'lﬁUTZ]U wmunai:ﬁummwu‘uummmu'lqmua:
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y X

g ' a g ad
5303!’)611uﬂ158’€)mw1ﬂlu QUNYULINAY, N

Wodnneana (P<0.05) laolin1egsznin 77.81-58.05, 77.97-58.30 1ag 78.22-58.72 03N
a o w v A 2 v " o o aa =
@aFea muaay waza AH vesdndouiniu eone luthisdagneada (p>0.05) Tall
o v (] :, ¥ @ = a U 9 9 a e (] 9 da
fimdaIngaind 1.43 /03y Flaowdon AH vesd1ndesiiviumstosdoeu lanil
L v & o ' o d' a d'
anfeundndiindesniugy Felim AH v 1.53 /3y (1319 4.1) uazamnsaifanaldn
a '° Y . ] s g s L
gangiimaulorumsaaulsiiodudia

a a o o o 9y =2 o a Y
ﬂ’lilﬂﬂl%'ﬁ‘]ﬂ.lulclf‘]fulﬂuﬂ"iﬂ1a’|UIﬂi\1ﬂi'\\iﬂﬁﬂfﬂﬂ‘luluﬂﬁﬁ]i%jﬂﬂﬂ]i‘lﬁ 737U

[ g v

9 v d 4 aa = g L U Y
Zouumiiagarssluannzithiwdiufivane Tuagaiiezunsid I ludruedugiv
< (4 9y v o Y o J I'd '
(amorphous) voaiiiaaa iy 1dneu i linuse lelassuszninmeluagaaaisludiu
L
@ ' o a d ' v
pdagIUBoULDAY (Fuaild, 2548) MInManIsNAABINYI AMMdudUIAzIAINStBBAY
rs ' & ' a ' ad
oulsiiagaadediindesdiediimanesiinade guniiiGuaY (onset temperature, To,,)
qmﬂgﬁqeqﬂ (peak temperature, Tp, @) ua:qmngﬁ’qaﬁ'w (end temperature, Tegd) lunisina
wand luwsuesaihisdayneada (P<0.05) ua hinuanuuandnedninisdrgnieana
¥9InAIUIBUNAT (enthalpy, /AH,) (P>0.05) HANSNARDINY I HOMUITAUANMUTUIY
d v ad a a a a
voaou Imisagiaauazinaides guugliisuau gunYigga uazguugiilumsinanaa
@ At 4 d (] 2 Py [ Z °
Tussuiiaianas iiosnn wwlnliwagadldvesrag laasuihudulon ligaieen Ty ¥
P H o X 4 2 '
Wuilsdndesi 1daunsagadnind T luTuanoamislduniu tesnaluagaruns
9 v o < 4 v <2 o 9 a v = a
il ludruedugmvaadiaamivldinn Johldanuadesveslasisunananas nmsina
a @ 2 a 3 Y 2 ¥ [ ao
wand T FuIunadulad (Kaletunc and Breslauer, 2003) 3908AARBINUNUITUDI Zhou
et al. (2002) TasAnmiauiavessard luduluuilidnriiadis 9 wun dndumsdad
v o 3 a ad a a a a @ %
TuszaufnnvuiigumgiiGudy gungigega uazguugiilumsiiawaid luaduaaas a9
o 3 14 U 5
wennnduluag laandavemsemindr U luTuanavesamiaud annlsznoudu 4
9 A ' < g 1 3 LY a o 9 a a Y
Tudniifnadenmsaadaningu Tsau uaz luiuuesiiandwaldnsfanad huaduly
9 ] v 9 ' o a a 1Y g Yt v @ g 9y
uandetudiosuiy TasTstunimunsody luagai 18z sunu Tuanaveaine 13
° 3 4 [ R @ ‘ (4 ~ o @ H
midihnezunsidh llgduedugmvesluanaamivanas vazi luiudavnamsgai
¢ o 3 ¢
1) u Tagavesaasy Suih ldiud 1w Tuanavesamissldviovas (siswoyo and
v o [3
Morita, 2003)Iagnistesdavieulmiisagiaauazmslianuieudaslulasiai i

4 o ' > v ¢
astszneuidavnemsunsvenind liluluanaamivanas



a wa gy A Y kY o ] v o
N1INN 4.5 ﬂmmmummﬂummwnﬂaammumsUaumumu'lmmmagmﬁ

Jos peak viscosity breakdown final viscosity setback
38
(RVU) (RVU) (RVU) (RVU)
v v d a a v a aa
mmmmmalmmu'lqm (Maansw/vaaans)
1.5 1621.50°£66.12  109.50°+11.88  2792.00°'+70.99  1170.50°+56.40
35 1474.33°+50.42  75.3349.73  2563.00494.33  1088.67°+67.60
5.5 1406.50°467.74  71.17°£17.22  2419.83°32.22  1013.33°+55.88
1 =
naisos (um)
1 2637.17'+174.42 1086.50°+105.48

2
3

1550.67°£103.60  90.00°+16.11
\

1504.83°£125.00
1446.83°+87.42

93.17°+22.69

72.83"+23.07

2604.67°+203.66
2533.00°+144.35

Yy v d a a v a aa ] a
mmwummlmmu‘hu (Naaniy/vaaans) x Ao (HIn)

1099.83°+94.18

1086.17°+74.57

1.5x 1 1677.00°+38.18  110.50°+3.54  2830.00:49.50  1153.00"+87.68
1.5x2 1635.50°£64.35 117.50't13.44  2840.50°+3.54  1205.00°+67.88
15x3 1552.00°+7.07  100.50+14.85 2705.50°+13.44  1153.50"+6.36
35x1 1500.00“+£18.38  81.50™+2.12  2637.50™+14.85  1137.50"+3.54
3.5x2 1500.00°+66.47  81.50°42.12  2583.50°445.96  1083.50"°+20.51
35x3 1423.00“£7.07  63.0042.83  2468.00°+110.36 1045.00"+117.38
55x1 1475.00°°£57.98  78.00°42.83  2444.00'£21.21  969.00°£79.20
55x2 1379.00°460.81  80.50°+24.75  2390.00%+31.11  1011.00™+29.70
55x3 1365.50°+40.31  55.00°48.49  2425.50°27.58  1060.00"°+12.73

] y v
winemg 1. nSoufouamdsannund snysiaiuiianiiuandmiesiunaasiedeyalinamuandiaiu

] S o o aa ﬂ' @ ﬂ' "‘
801§Uﬂﬂﬁ1ﬂq’1ﬂ1~1ﬁﬂﬂ fizduanueiuiovas 95

< 9 .‘,’ (7= v o LI K%
2. ns KUY 'uay_a'luumm'luumlmmnmmuammuu

o _w

TAUNNAD

A (P>0.05)

a (4 va = '
M3 IR IzRdulAd IuAUNTAYeId1Indes A151971 4.5 A1 peak  viscosity,
- , :
breakdown, final viscosity l1Q% setback ¥0491InA04 1B IUATITHAWIAT B Rapid Visco
J § o o U 2 .3 '
Analyzer Wuduileszauanududuveneulminieszoznarlumsdonmuiiu A1 peak

viscosity, breakdown, final viscosity t10% setback voad1Indesiimanasedialiiod um”‘VI‘N

aa J ' a o L4 :’ o
adA (P<0.05) A1 peak viscosity ADAINIMWIAGIGA tHavINWaaasrgaiwaz 1a5uau
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v } 4 ]
Soumldinanisnesds dawaldminnunilamuiusuisgagega anaid luedu neun
[~ L4 @ Y Y - 2 ; ' A v
Waaasrezuanaudiinalininnuniinaaassudgadiga Taea1 breakdown Ao AR
0 9y v
uANANIZHINMANIUNTagIgatazAInMiiadIga 1IMIuA3e9 RVA sz Idgungil
° 13 d a o aa o U 3 4 v A
luszuvaadias mldaaisansoinaduasnso (interaction) MBI NABINDL HAZIAG YA
o ﬂ ' 2 a2 A X 2 a P A , 3
antlulnsesraman anuntadunuiudnassunanuniiagaga 3001 final viscosity
[ ad a l ;
(Fuaiid, 2548) yizial setback i KaRIVBIAUMTAgAMIBLAZAUNTIAR IR Tauns

v a s a a o o a ~ o 1 4 [ a

Audafandennmsiianald usduvesanssuduianisSosd lnivesaniss vawinh
a o o
QUUANYBINITATAUAAII FAAN (3R, 2550)
A a YL 3 o Yy 9 L4 U
diensaniledvsauseuieszauanududuveueu ladiuazszozarlumsden
{

' 4 o L4 ] a J '
nuddleszauanutuduveaeu laduazszoznailunisdeoiuiuni peak  viscosity,
breakdown, final viscosity H0¢ setback ¥8391InADAIA1aAALI NI MYNINTDA (P<0.05)
TauliA19gIzNIe 1677.00 - 1365.50, 117.50-55.00, 2830.00-2390.00 1Az 1205.00-969.00 RVU

o @ wa 9 =) Y vy Y o oA =~ o a
mudwy autiasuanumiiavesdindeslfiudsiiionaastimsnesdnazasinawal
a a '3 1 i a
A luaduvesamiydindes lasm peak viscosity, breakdown, final viscosity Q1% setback %

4 o Yy v o U a J 9 4
anaaileszauanududuveaou laduaznardesiiniu eruflunauininnseulad
' a ° =4 4 = v 4 g
wagaswiums Manudeudelulasnwi Iinmeludiaaaisgado Tassssiudas
4 a ' @ [ a <
iesnnassenowmFadousenines lulaauaz ludu1ds03nyr Inssadrensluia

J o < 4 Y (] =4 a a a =2
®A3% (Chung er. al, 2003) Middaaarssnesdaldedesrasuazinanad luadulaa
2 gy . . A o Y ¥ o '
991871 peak viscosity 1A breakdown aaauilaszAUANMdNIUYDIOU laNUAzIIA WY

2 4 o v o q ¥ 49y g s P
mudu yenviniuanudeuninlulasoi lfwuusuiduiliaanissuanoenuazil
Tuanaveses lulaangasenu (1501, 2549) iioguuiivesszsuVaAR 1A dana 1WA final

& 4 a 4 o oo ' d'
viscosity Uz setback FuilumiiianinnsiSosdanulmivesluanaes lulaavesdindeh
F 4

[} U Ll Y a e (8

dumsdesdroeu laiswiuldanudeudislulasndiinaaas (ndrussauazinena,

2550)
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4.2.3 mniamanuiteduela
' 4 & VoA d a 4 '
A1 hardness 138 AN FuiumitsFSinausshdedldnadngnaslilszning
~ dy q’: e (] o ' v A o o W
AuniRsinsusnvestnndesnriiumsdesaioou lalisagoad Unasasedainisdifgnia
aa o a A £ Yy 9 ¢ a 4? 1)
add (P<0.05) Aanaaalumsian 4.6 Weszauanududuveuou lmimuvy uaszoznalu
1 s A 3 1 v o U < A a 4 o
mstesniniu lifinadenisilasunlasvesninnuuys  (P>0.05) o153 WAY
N o o ' 1 4 o
suheszavanududuveusu Iminazszoznarlunisdes wuduileszavanududuves
L4 (] a -4 3 A ] A v o w aa
wuladuazszoznarlumsdeoiniuanuuisiinianas eg1sliisdAynaada (P=0.05)
s ' ' a w v o A LU
TaviiA10g321113 9.06 — 7.34 12U wazwudndesiriumsdesdlsieu leilaniny
[~ U A o (<] [ a o
Hiaeon 912009 IURY FIUAINNWUA IMFD 9.41 1A
[
[ E \ A 1 a a o & ::’ a d'sl 9 9
A1 adhesiveness 130 MANUIMTBIAANY FasFSausnaeanis 1uendnayagn
a = a Y 9 9 P U 9 4 s A 3
nmileraausasTudsenmu vesdndesidiunisdesdroou lslwagaa UAunuvu
" A v o w aa 4 @ s A J J
agnThivdAeana (P<0.05) tisszAuanududuvoaeu Isiwuvu udszoznar lums
L :; A‘ 3 LR 1 d’ ' . d' o o \
gounmuau lulinademsiaounlauesnt adhesiveness (P>0.05) tiionvsanilados
' LY o (] ' 4 @
sgnnszauanududuveaeu lmiuazszoznanlunsdes wuiuleszauanududuves
4 v a ‘g o ' A 4 ' oS o o w aa
u lafuazszoznarlunisdeomauiiuin1via adhesiveness MY ptaliiodigyneada
= ] T a a o a = v 9 ) d’ 1] v
(P<0.05) Taufin1egsen13 (-0.29) fU (-0.36) WIAU WM wazwuNdINdesniuMstoy
1 ' & s . o =
Aauou 1aiTinn adhesiveness 1INNNF1INADINIUAY FaTA1 adhesiveness NV -0.24 112
fu um
] - A 0 a o A& dv a A o Y Y
A1 cohesiveness N30 AATIMIMEZAANY FetisrSnamsamelumi ldvnnagane
Anfu nouszgadavianIniudlsusinauaziavesily  vesdhandesfiniunisdesdny
o a A 4 ' A @ o W aa 4 o L4
oy lsiivagaa Ditwii edeiifodiAgmeada (P<0.05) Weszauaududuvoen la]
a 4 3 v 42 4 et v a ' .
iuvu uaszoznan lumsdesiiuiiu hilinademsulaounlasvesn cohesiveness (P>0.05)
4 a o v o o ' 1 Y
Wennsaniletesmsznheszduanududuveseu lminazszoznar lumsdes wuiuiie
[ o 3 a 3 4 v a 3 (]
seauanududuveseu lminazszoznarlumsdoonuiun cohesiveness UAUNNAY BE1
fiodRymaada (p<0.05) Taolin1egszning 0.34 — 0.52 wazwudndesiHiumstoy

Y It s - vy 9 A A . [
ﬂ’JULE‘JM1°]f11Nﬂ‘I cohesiveness ¥1NNI1VIINADIAIUAY YIUA cohesiveness NN 0.33
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4; a 9 47 @ @ 9 Y d' ) 1 9 o
AN 4.6 'dummamumaﬁuwﬁmewnnaammumiUaummau'lcvmmagma

‘ﬂiﬁ’ﬂ hardness adhesiveness cohesiveness
(HIdw) FHadu ) (dR318M)
Yy Y éd Aa a v a aa
ﬂ’J]N!‘llN‘UH‘IIBQ!B‘N‘%N (uaansumaaam)
1.5 8.83° +1.13 -0.30°+0.05 0.35"+0.44
35 8.10°+1.47 -0.33%+0.07 0.42"+0.38
5.5 7.55"+1.03 -0.34°+0.03 0.48+0.50
nawey (M)
1 8.38° £1.40 -0.31" +0.06 0.39° +0.41
2 8.18" +1.22 -0.33"+0.05 0.41"+0.50
3 7.95"+1.35 -0.33* +0.05 0.43° +0.41
Yy Y d a aAa v a aa v o
mmwumummtau‘hu (ﬂﬁﬁﬂiﬂ/ﬂﬁﬁﬂﬂi) x 13a1808 (1-!1‘1])
15x1 9.06'+0.94 -0.29"+0.06 0.34°+0.06
1.5%x2 8.78"+1.15 -0.31°+0.03 0.36"+0.05
1.5x3 8.62™+1.38 -0.31°+0.04 0.36°£0.02
35x1 8.27"+1.73 -0.32+0.07 0.41°+0.03
3.5x2 8.11°+1.42 -0.33"+0.08 0.42°+0.05
35x3 7.89+1.42 -0.33"+0.06 0.42°°+0.03
55x1 7.72°£1.26 -0.33*°+0.04 0.46™+0.04
55x2 7.60°+0.78 -0.35"+0.02 0.47"+0.03
55x3 7.34"+1.08 -0.36'+0.03 0.52°+0.06

. a u’l’ @ o a g 4 ' o ' 1Y
winemg 1. WSouifisuauadoa g snusdmuiianiinananiuudasiedeyaiinnuuaneiaiu

°o_w a

atlifodAymeata AszAuanuyeiudovas 95

2 vd 1 A o w 9 ) o A ' v
i)'lﬂNﬁﬂ'liﬁﬂ‘H"lllﬁﬂﬂqlﬂl'HH'J'lluﬂ’(ﬂlNiﬁl‘i)ﬂ‘\l'l')ﬂﬁﬂﬂlill‘llumﬂﬂ'luﬂ'liUﬂUﬂ’]U

¢ A P a g ¢ J ]
wulafiagiad dissnnwaglasdailulalmedudna lsamuas swenimang laaiiily

=

d o Jd ’ o Y (Y a a
'ﬂ\?ﬂlh3ﬂﬂUﬂlﬂQNUQL‘Baﬁﬁﬁfgﬂﬂﬂﬂ?’h{llﬂu1“]511 TﬂﬂwagﬂamzS’Jumagﬂuwgnaﬂuuuazn

¥

Yy 4 9 a - < v o aa o 3 A a
NaiﬂmaﬂmaummmuU’Juazmmumuﬂnmaﬂu (Up81, 2549) muumawagiaamu

¥

a a 3 3 v ' o vy Yy X2 ' Yy
VINUAIFTUUBNYDAUNAAVIINNYDY ﬂ']'llllﬁl\i‘llﬂﬂil'l')ﬂﬁﬂ\iﬂﬂaﬂﬁﬂllazﬂﬂﬂﬁiﬂﬂ'l'JUﬂ'nu

= L Q' 3 e e v e 4 Qs e
1021t Mohapatra and Bal (2006) 1afinuinavesszaunsindnednusiziiioduia
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A o v a A X a v '
¥99912 WUINNBILAUNITVATINUUUTIITAT hardness AAAI AZAT adhesiveness  LAZ
. 4 X 2 g a4 g Y o v o ' A
cohesiveness WU Fuiluwaninmsiidulolususngnindesnly A1 hardness 30 A1
4 &) o Ao o HqY 5 2 o
anuud udriidhdgilfiwenaunmmsyavesdnd (Meullenet er al., 1998) 1 lagnalil

Y Y a 1a o ) v fad o o d
um@usTnmz‘luuﬂnsuﬂszmumanammqﬂwmuaanwﬁum (Zhao et al., 2007)

uay IS
4.2.4 qUUANNANY

'
S v

y ) v v da 1 A X 1 S v oo @
1]%1]‘\61?\'311]‘15“‘“94‘1”3?168\37]N'lllﬂ'liﬂﬂﬂﬂ')ﬂlﬂu.lmuﬂﬂ'llwu‘\ll‘lﬂﬂ'lﬂuuﬂﬁ'lﬂm"ﬂ'N

A o y

aa @ a d ]
a0a (P<0.05) ﬂﬂllﬂﬂ@iuﬂ'ﬁ‘n‘ﬂ 4.7 masmummwumuvmmu'lcuuﬁ'%aszﬂznaﬂumwas
=X : o a o v ' @
INUYU %Q‘lﬁﬂaﬂﬂﬂﬂﬁyﬂQﬂUﬂ'ﬁwi)'liilﬂﬁ$ﬂﬂﬂ'ﬂn1‘|’l’lﬁ’l’ullﬁ$5${l$nﬁ'ﬂuﬂ15Uﬂﬂi')llﬂu
oA Y ‘y 3 4 ' 4 X A )
‘wn’nmBsxﬂ‘ummwwu‘umtau‘lmmmzs:U:Lmﬂumsuaummm 'J%ll'lil!ﬂ?l'lﬂ%ﬂ‘lli]ﬂ‘lﬂ']

o

Q' z v o o r aa = 1 L] L :
ndesazmuauedaiismnymeana (P<0.05) lasiiseglusiedovas 14.49 — 17.37 &9

{2 X 2

A 4 v Y o aa X A 9 a 2 3
ﬂ?mmﬂjm‘vum‘wu‘uuu 1“Naﬁﬂﬂﬂﬁﬂ\3ﬂnﬂ1 WUR 7UNUYU !Wi'wlua"n')llﬂ'ﬁﬂﬂ‘lﬂlu'l

2 X ¥4 4 v A X o 2 A v y 2 A X
INUYU 1'%1”&!“1“3?;”{11“lnaﬂ‘lﬂ']ﬂzlwu‘uu ﬂQuu]ﬁu']mﬂ')']ﬂﬂfu‘“ﬂqm'I'Jﬂaﬂﬂﬂ\nwu‘llu

(Mohapatra and Bal, 2006)
Puansaluiudaszvesdndesiiriumsdessroeulaiimagaa wunlin
anaseda luiiiodiduneada (p>0.05) ieszauanududuveueulminieszoznaily
] A' 3 4 4 = a a o ! ’ s
ASTBLINLAY (A13199 4.6) tilafin1sdnInaveslesoswsznIessauaduIUYD
'S L] " A o Yy Y s
o laniazszoznalunmstes wulniieszauanududuvesou laginazszoznarlums
(] A .&' v a 9 9/ - a ] . v
gouinay Snunsaluiudassvesdiindesdinaianas (P>0.05) lavlinegsznineievay
o a a a v =) S A ] 5
0.0138 - 0.0116 n3a lwiudasziinyludnndounasinmstevves Tasnfwelsd Negluu
o 2 le o 4” ' i g o a L4
$191 Falususrdntiazlszneudsdmiihy luiudesas 16-20 Aadlu lasndirelsa Jou
v a P U L] 1 daa da a a a
az 80-90 launsalviudaszinudiulng 1aun thadan, 1hanlaadn, a@in, Tewadn
a a o o y 2 ° ' d °
uaz aluiadn (Aibara er al., 1985) Aniudiesus i gndesdreu lmitagaa Tavihld
4 L) o 1 @ a IS
niuudugamsasen il uazdwaldiBinunsaluiugaszliu Wvaaas
2 [ a a0 (L a
FIoANRBINUHANIIUATICHAT lipase activity WA lipase activity Biua T
(] ' @ o @ aa A @ y 9 d A
anas 9619 liThiodAyneada (P>0.05) tisszAuadududuvsaeu lainseszoznaly
1] Q‘ 1 Ll 1] . 1] L) o
msteuiuay Taod1Indeaiin lipase activity 84381319 637.07-661.99 M1iw/i Taniud1n
q4 a Y Cdl 1Y (] B L
nded WenasanszauaNuTuIuveeu lsismnuszoznailunisgos Wi lipase

LI

activity 999120304 anne age liliifoddgnieada (P>0.05) 15uf 1iipaninmstesaie



o o q’: v o § ] 4
wu lmiagaalivianslassadndudisgvesdiandes sldou lsilamadgseg luteiu

waagahate @ @an, 2547)
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3 wva a a ] L4
Mm31an 4.7 auiamaniivesdnndesniiunmsdosdrneu lslwagaa

ade

Wmnamnury

(3eway)

Wmnamnsaluiu

dasz (Feuay)

lipase activity

wve/nlaniuvinae)

y v ¢
mmwummnmmu"l%u

(3aan3u/iaaans)

1.5

3.5

5.5

1 =y
nawad (In)

1
2
3

Yy v ¢ a a v a aa ] ~
mmwmxummseu‘hu (MaanIw/Naaans) x aWwae (HIN)

1.5x1
1.5x2
1.5x3
35x1
35x2
35x3
55x1
55x2

55x3

15.47°+0.79
\
16.15°£0.99

16.35'+0.87

15.03°+0.41
15.92°+0.33
17.02°+0.58

14.49°+0.06
15.64°£0.10
16.27°+0.13
15.23°40.06
15.79°+0.17
17.42°+0.23
15.36°+0.01
16.33"+0.08
17.37°+0.04

0.0131°+0.0013
0.0125°+0.0014

0.0119°+0.0012

0.0128°+0.0014
0.0125°+0.0015
0.0121°+£0.0012

0.0138°+0.0000
0.0130°+0.0017
0.0126'+0.0017
0.0126'+0.0017
0.0127°+0.0016
0.0121*+0.0016
0.0121'+0.0016
0.0119°+0.0016
0.0116'+0.0000

654.64° +23.16
646.48" +6.481

641.02° £15.954

653.52" +17.17
646.19° £23.18

642.42° £16.26

661.99" £17.92
654.52" £36.57
647.39" £18.08
653.71° £17.69
642.93" +18.26
642.80" £17.96
644.85" £18.02
641.13" £17.92

637.07" +18.09

e o .‘f o o a 4 a ' o 3 o
winemg 1. nSouifsuaundonuuudds snusdmuianiiuandniuuaasdsdoyalinuuandisiu

atalifodfymeaia nszauaruieliudesas 95



50

4.2.5 msnlasulaslassadsveunantnn
= Y Yy v 4 (] é o
i]'Iﬂﬂ'liﬂﬂ‘hl'li:ﬂllﬂ"Julﬂlll‘ilu‘llﬂﬂlf)ubl‘lfﬂl‘]fﬁglﬁﬁ!lﬁxﬁ:ﬂ:ﬂﬁ]iuﬂ'liUElU (SUREIN|
<3 9/ 9 o [ 9 4 a Y] Yy Y ] @
maﬂﬂunnaammumiUaﬂmmﬂu"lcnmcnaqmﬂm:ﬂummwwumm AIUNANITT
4 da d '
Lﬂﬁauuﬂaﬂanﬂf’{awamsaumanmauum‘uamnsm (Scanning Electron Microscope
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< ac ‘
qns W75 soak-boil-dry LD dry heat treatment

9819 hardness” Adhesiveness cohesiveness”
(Hau) (Hau )
Soak-boil-dry 9.07+1.82 -0.22"°+0.03 0.35 £0.07
Dry heat treatment 8.34£1.55 -0.21°+0.03 0.37 £0.08
control 9.41+1.14 -0.24° £0.03 0.33+0.04

' 4 ::r o o a 4 4 3 a a ' o
winewe 1. nfSoumsurundomuuuids Snusdinitaniuandefunasstdeyainnuuandiaiu

ednihiydAgmeada iszdunnuieiiudosas 95

o w a

2. ns manwdia doyaluuuadc hifinnuuandreiusdninisddamaada (p>0.05)
. =
43.4 auiamanil
wa = 9 9 v a o 4” b4 y
ANTANIUANYDIVIINADI HAAAINIITNN 4.13 InmsSuanuFuvesdindeslu
> 9/ g Vvt & Y 2 ¥
TUABUNIBVUNIVDINTTUIUMTHIgNI I NAMNFulszm Sevas 10 Fedemald
4 = o‘/’ ad a ja 3 3 =

anuvesdinndeayagmi i 2 35 TlSinannuduiesniindesniugy edisiiess

S v oo W aa a v a ' {1 <
iivdngneata (P<0.05) UTmnmnsalviiudass wundnndesiimiunszuiumsyagnis,

Y ]
a2 35 BlSinmnsalviiuddszanasedisiiedisliioddymiaada (P<0.05) tiieeninlu
' a 4 a 3 -4 1
sEnInnszvIUNIHaAd egniin 1S uennueunasanudu Tasesundnveses
d ° a ' 5 [l a

TuTaaluTumanaamsyezgninas iwadiuTasssumaniulminmodumsseneuFedou
v o o 3 < : ad
sznines lulamuiaz luiiu (Prasert and Suwannapom, 2009) AaiudIndeayagnisnia 2 33
vaifsnansalviiudaszegszninedesas 00146 - 0.0150 vaz vt 19d1Indoan VAN

sunansa lviudasziminu Sevaz 0.176
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a wa a ) ) Y A d ¥ aa
MA319N 4.13 fﬂl‘Uﬁ'Vl'lQlﬂﬂﬂlﬂﬂﬂ’l')ﬂgﬂﬂﬂﬂﬂﬂﬂuﬁzﬂl1')ﬂﬁﬂﬂﬂﬂ1uﬂ53'ﬂ?uﬂ15ﬂQiIﬂﬁ'Jﬂ')U'Jﬁ

soak-boil-dry 10i¢ dry heat treatment

f8ea Panamnusy Geway)  Wwamsalviieass Fevay)
Soak-boil-dry 10.11° +0.13 0.0150"+0.02
Dry heat treatment 10.25"+0.13 0.0146°+0.02
Control 12.28"° +0.30 0.0176+0.00

mnemy 1. Wisufivusundonuunds snusdafniianiiuandnfuuaasdedeyainuuandiu
ptniiiodfymeada isefunimndeiudevas 95
2. ns VAU %’aqaluumﬁ"’a‘lﬁﬁﬂmmmnvheﬁ'uatinﬁﬂ'uﬁﬁtyﬂNaﬁﬁ (P>0.05)
3

435 manfasunlasTassahravesthondes

mnmsﬁnumﬁﬁﬂuﬂsu‘feﬁnﬁﬂi’fnné’aqé’au?’%'mqnﬁa 2 95 f995 dry heat
treatment  10z33  soak-boil-dry  dunamsiAsuuilaslasndesyanssmiuudesnsia
(Scanning Electron Microscope : SEM) fimdswenn 50 Tulnswasmuiwiadndesiinis

nlasunilasfanini 4.7

: o a o a4
/A 4.7 AnyuzRIveuNaAd1INABYIgM5) a) 3D dry heat treatment b) 35 soak-boil-dry

a ' -] o a @ a i

INATN 4.7 WuIuuaat1Indeanagmia #2073 dry heat treatment UANYUTAAAY?
] 3 3 9 A P=} v a Y] L] 9 - @ [ 9
sudwanisudiofisuiuilvesdredisdnndesniugu iesnndredsdndesgnoudae

a A qya 4 2 0oa9 & ¥ 9 v a9 2 aw

gamgiiguneldiinnuiudesaz1o Sehldwdadiudwasneds Admuenislidnuasz
1 1Y { < aa ' < @ a
swd i vaizidndesnaqm5a4a033 soak-boil-dry wuduudadilidnyasiIvvse

@ g a " < v :
ad1ogniANZ A NABNATA10 11899107 soak-boil-dry udad1aszgausinilunaniuy
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o A2 o ya 3 v 4 ' v 4 A Y 4 vy
vaewa lus 3o vrvewwaadilesgonazvgaaen ladwdiuiiegnau saunansurdnn
o Yy 4 9 @ :’ yd a a ydg P 4 v Yo
smldwaatnaunsegadui 3 1dwmunuas aunsananalddvuiionaadin1dsuanu
b4 0’: b 4 Y o Yy d o a a
Jou (a3ga1, 2550) ludumsunisduuazmssuuns Tasanudouszi iidiaaasrusnuin
< a o a Y 3 LY n,: [ I~4 a
UDNVYBAUVAATIUNANTINBIAWAZIIAIA UFFUTY AITUNIINNWAATIUAIRIR UUDN
s o o 3 < & ° a3 Y :
Vdidnvuzadowanazseouanvivsznsenoimusan suihldwdadnannsogadini
Yt a ag 4 a o ' - v ¥ 4 Y a
TaduazinaMsyagniiis Ity (wshnduazamz, 2550) ua luvazioanudminmaadiaiises
~ a g ° < v Py I's a a o
uanmnanulfezdildudadngauanu hidluiinalszasdvesdusTnnld Qavouay

Cd
qNINI, 2548)

43.6 qmm;w’fmilszam&’uﬁa

mMsnadeumalssamduia1aed3 9-point hedonic scale test TaolFgnadous I
50 AY HEAAIAIATI AT 4.14 WUNINRBINIgMIEIRIYFT soak-boil-dry, 37 dry heat treatment
wazdmndosaruay 15uasumsnageumalssamduiadud nduse aannju anw
wilen ifledude wazaa s Tiuanannusdaiidodidgnieana (P>0.05) Tavlasu
ATuUUANUYRUA T 0fszning 6.62-6.77 (voudniion) Munausa Hazuuuegszuig
6.62-6.65 (¥ouANT0Y) AMuANIuTinzIULBYIENI 5.81-6.08 (on T TdNrouniela
you-veudnion) Aruiedudalinzuunedszning 6.12-6.27(voudnvos) nazdiu

[} J g
ANUFDUI mflﬂzuuuﬂgizmn 6.12-6.42 (‘lff]‘ljmﬂﬁ'ﬂf])
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ad a Y v s 4
4.3.7 IEmsnandnandssyagmiiifiminzan
a g aa as
1ANIANEINIHAATIINABINIYNISIRIBIT soak-boil-dry #aZ 35 dry heat treatment

Yy g Y A a ¥ aa o a dad A4 o
a31 1814912080 umsNaAA 2075 NMsYIgMT 29U UMNNITYINAYY loIoURY
v
@ U 4 o ad A '
fedadnndesniuny lasdnndesagnisnia 2 35 fiah oTC esnh Frindesnrugu 2.0
M1 uailenSouMouse 1935 soak-boil-dry Uaz 25 dry heat treatment 91NN NIIINN
wa -4 o @ ’ [ z ag a
auad Mo adl leduda uazaunImnsye nundndearagnisane 2 35 Tauia
k4
fuadl e duia uazgaunmmisys hivandsdusdralifodngnieada (p>0.05) sniiu
wa g 4 v ¥ d ¥ aa a o Yy  ada
auniEATuMOn M Fed1andoneqnisan 35 dy heat treatment Hianyuzdlsingdmanann
maﬂammqmmmmﬁ soak-boil-dry TIMaTTuABUIUMsIAT UL ALAINMNNATITE soak-
boil-dry mmmn‘luﬂmuwnnamnaum'h]‘qaaﬂ Feonusoaaszeznamamsonasldng

53T ﬁaﬁumswamnné'amaqmsammﬁ dry heat treatment Saiu3E fimnzauiiqa

s Y v s dA o o da ad Y d [ ad
4.4 mniAvesimndesdamlsiiedudanindnlasizmsltienluis mnululasid wazisys
qm%a (Dry heat treatment)
a v v g aa ¥ o Y 9 a a w
nnnsHandIndsaagnisa lasdtmsidou lminszavanududu 3.5 Tadniw/
finaans sawivTuTasfiszaundaanu 850 Jad a1 90 Junfi azmsnaanis 2 §2033 Dry
heat treatment siionfSouifouauiiaguaeqvesinndesdauls wulnadare i
AuAMINITMMIRZAUATNMIYS (A131971 4.15 ) Sumd nud drndesdanls
b4
@ LAl o a ' v J
ladurialasms 1o lands sy T Tasvilisanuaing (L) uazmidimae (b) ganidn
b 4
[y o ad < " 2w o W aa
nassnausiiiodudalasITyegni5 I uuY dry heat treatment BYNIModIAYNIADA
[ = [ 9 [ Ay v o &' ad a1 A ) ] o 0
(P<0.05) duduas (a) wundnndesdaulsiiiodudans 2 35 Imduas hiuandeiuedis
14 b4
hiodAymaada (P>0.05) AuguaImnIsys wundndesdauilsiledudana 2 35 1
\] L v L] @ 3 @ an i & L\
aun sy hiuandrsfuediifodngmeada (p>0.05) sndum OTC Fanuidhindes
b 4
o v @ ac < a v 0 LY
faulsilodurialag351agniS 2 UL dry heat treatment iif1 OCT Wosndindesdaus

o o

14
@ @ LAl o v a o aa
ledudalaoms 1o laisawiulu Tasnd edniiiudnymaada (P<0.05)
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a' . @ 4 @ o g a
1NA51IN 4.16 WuNIndssaauilsiteduialaons 14eu i wnu lulasnw
9 9 o 4’;’ & @ aa =1 =1 wva y df v W
uazdndesnauilsiiloduna 1AasaTYIgNI3d LU dry heat treatment NauAAIMHBTUA
<1 a o a o wa
(ANUUTI AMHTIEIRANY tazANUIMIZAANY) tazaulAMIUANINIR (peak viscosity,

breakdown, final viscosity 11ag setback) hitana1snuedNIisd i nIIada (P>0.05)

d' a = 9/ 9 [ Ay @ @ ad 3 ral @
MN919N 4.17 ’diﬂ]ﬂ‘ﬂ’lQlﬂiﬂlﬂ“ﬂ')ﬂﬁﬂdﬂﬂuﬂi!'LlﬂﬁUNﬁTﬂU’Jﬁﬂ151%lﬂu1°5115’331ﬂu

aa <
TuTasiv uaz3843gni52 (dry heat treatment)

WS
ad [y A o o A v a ns
Ismsaaulsnleduia ANUFU n3n luiudase
9
- (3euay) (3euay)
ou'laiuaz Tulasn 17.29° +0.11 0.0112 +0.0000
¥9gM137 (dry heat treatment) 1026°+0.18 . 0.0151+0.0019

] Ed ] v
wnemg 1. Ssufousumdsauuunns Snusiiuananiutwenidmaneslinnuuaniaiuedil

o/

Wodwaynuadanszauanudeltudevas o5

2. ns MG Fanaaes Wilinnuuanasduediiiisdngniada

wa = ~ ' o : o o aa o
anfamanil (M135199 4.17) nundnndesdau nitledura Tae35agmi52 uuy Dry
a 1a 4” t) "9 vy o dy o o £ Call o
heat treatment iISannuFuToondndosdaulsitedudalaonis 1o Tadisauny
Tulasvl ednihivdnameada (P<0.05) daulsinunsa luiudass nundndesdauls
b 4 Y
ieduiana 2 35 HlSununsa luiudase luuananusdisihivdngnieada (p>0.05)
0 b 4
autiasulszamdude uaasdantsai 4.18 wundnndesaaulsiiedunialay

9 LAl @ =3 [ o o Y = )
M3 1seu lanisuny luTasndiiazuuunisveuiumalszamdudadug, anuju uas

)

¥y
v @ o a =4 ]
AMUFOVII FenNINNdosdaulsiiloduia TasT51agI3 2 UL dry heat treatment 96193

s

s b4
Wod N 1eada (P<0.05) daunzuuumssausudunausd, a2umiied uaziiloduda

(g

9 v
wudndesnautsileduiany 2. 35 Taazuuuliuanaedusdnifsdrauniaana

o

(P>0.05)
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d‘ 1 9 9 Y 9 o dy @ @ a 9/
M1319N 4.19 ﬂﬂ&ﬂ'lﬂ'lﬁiﬂ‘lﬂ‘l”lﬂ"li‘ilﬂ\ﬁl'l’)ﬂﬁﬂﬂﬂ’)‘ljﬂu m:maammn]smaanwaiﬂmﬁmﬂ‘v

a1 o <
rou lais iy luTasin uaz35agmi3a (dry heat treatment)

fegnmugy  aamlsieduda  damlsileduda
v é v ad <
¢ mmau‘hmmx ﬂ)ﬂ?ﬁ?jﬂqmi'l
aanilszneu
Tulas (dry heat treatment)
ry
W3 Sesaz)
ANVFY 12.23% £ 0.41 16.22* £0.13 10.26°+0.18
Tals@u 631" +0.14 5.98" +0.07 5.55°+£0.13
Tasiu 238" +0.25 0.82° £0.05 0.71% £ 0.07
1 1.12" £ 0.16 0.48° £ 0.02 0.38° £ 0.06
1dule 0.81*£0.10 0.44° +0.02 0.44% + 0.06
amslulawmsa  76.62°+0.54 7564" £0:53 82.67" +0.01
Iy 11 142.56" £ 0.41 120.62° £ 0.30 0.00° + 0.00

] y v v
wnemg  WSsuivuausioauunns Snusinananiutuenisdmanesiinawuandaiuediad

. .
o o w aaa o ]

vedwgyneadanszdunudeiudevas o

.:; ] 9 9 9 9 ar dv @ @ ad 9
A131397 4.20 AUAIMNNI INFUINIVBII1INABIAIVAY I1Indvsaaulsiledura TasI5ms 1y

U a aa g o
tou larais v luTasvl uag 35y aq57 (dry heat treatment) H&391AYIgN

dregnniugn  aaulsiedudia aamlsileduda
v d v ad <
, auoulasiuay AWIBHIGM3)
aanlsznou
'luiﬂsn‘ml (dry heat treatment)
W3 (3esaz)
aANuFU”™ 86.10 + 2.88 89.88 + (.74 89.22 + 1.54
Tlsau 2.08" £0.05 1.92° + 0.02 1.50° + 0.04
Taiu 0.71* £0.07 0.25% £ 0.01 0.38%+0.04
i 0.34" £ 0.05 0.16° £ 0.01 0.16° + 0.02
dule 0.42* £0.05 0.21° +£0.01 0.14° £ 0.02
a3 lu'lamsa™ 10.36 + 3.00 7.58+£0.78 8.62+ 147
iy 11 54.60" +0.21 28.85° +£0.18 0.00° + 0.00

] v v "
wineng 1 nlSsuifouamdsaumulds Snysinananiutuendsdmansdinnuuanaieiuedied

U]

Hednynuadanszauanuseiuiovas o5

o

2.ns 004 Aanaans Lilinnwuananiuedniivdngnisdda
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v 4
AuAMa 1n¥uIN13v0391IndBInoUYIEN (A13199 4.19) WUt Indesaaulsiile
o o Lol o -4 v @ aa o ad
duiaTaons1diou lmis i lulastuasdndesdauilsiloduia Tasasyagnisd a203s
= v é 1 s = L = = I
dry heat treatment JgaAmM 1 Tnyuins Feldun UsunaTisau Tviiu i dulo vagdantiui

o w a

] a o a 4 J v ay 1
1 anas aonihiodingyneada (P<0.05) ilssninesnilsznoumariingason lindoudau
A g A 9 [ a o : a 14 Ay U 9y o
Yputeuwa e uIIAA Tawade Funedl lsu (asousn, 2550) iledagndesdoou lani
& e a o
uazanudouninlulasin Faoandesiuauddoves Park e al. (2001) Hag Mohapatra and
o ' 4 o &' a 4 Y =3 a
Bal (2006) inuduiiedgniadsuuedilsu ouna uaziweduwassen Usuullsau
o a a ’ [ ] < J -
Tusiu 181 nazidulovesiniifsinuanas uredislsnawguami lnsunnishianasvesdn
o 4 v @ Lol o [ ' o o 4 =
ndsaauilsifedudadloms e lsis i luTasivdsegluszaunoenin1A diedioy
“
fuauami lnruinisvesdnndsanazddavnlasiall (nsweunly, 2535) vuzidnn
b 4
ndoadaulsiiloduiad07F dry heat treatment tian1sgaydoguam Inzsuims lusenig
4 - o 2 aa & a 4 '
msounguugliguazaulninden Tasmwizdadiul 1 Fufamsgudenuaszning
- a a a a a 4 : o 91 v 14
asulsgy) iesnindaniiu 4 1 dhuidaliuiiazare1dlnihuazgaiarnldhedoanuiou
(1301, 2549)
Ma991INNITHIGNUAT (A1519% 4.20) WU 91INABINNAIBEINARBALAUAINI
1 & = L) b 4 ' F vy o d’ v o
TnsuIn1sAe q anad Wamouiudndesnsunagn Tasdndesaaulsiledudalaoms
i Lol @ o 4 v @ as < ac
19ou lais v lu Tasduazdndesdausitleduia laviTyagm3a 42075 dry heat
treatment A IM1a 1aruInis YesniddedadandesnluquedeiliisdiAgnieada
(P<0.05)
v b 4
[ Y a 13 ¥ @ Ll o ac
fuiumswandndesdaulsiiodudadonsidou lmis i luTason Suiluis
a o] ' Yy v 9 [Y A’ ¥ @ Y
fmngauiigqa msizuennngua i lnsuimsuds Indesdaudsiiloduralasns 1y
Ll o = wva oa v a '
oulais iy luTasnd Tauianismoenin vazauiamalssamdudad g, annju
¥
J o v @ a, <
uazanuseu laswganndndosnaulsifoduia lasdTagnis? UL dry heat treatment
o 4 [ Lkl @ 4 =3
Judendandesdaulsifedudadronis Isoulmis iy lulasion ivefinyiegmsiiuy

Snwmell



71

:; Y v LY 5 v U S v
45 nmﬂauuuﬂamwmwmawnnaamﬂm]smaauna‘lmzmnmsmusnu1
o ¥ 9y v @ d" v v f d [
Mnmsitnndesiriumsaaulsileduda Tasnsdesdloou lalisagadszay
y 9 A a o a aa = ) ) ¥ i - -
anududu 3.5 iaaniw/aaaans a1 3 wn uazanudoudslulasndnszaunasnu
o o a =1 .=' (3] [
850 3016 1781 90 U1 (Texture Modified Brown Rice : TMBR) ttag411ndoei lurunisda
wils (control) U3 sﬂuqawaﬁmﬁﬁwﬁmﬂﬁau (Aluminium laminated polyethylene : ALPET)
uaz"lﬂmﬁavazgﬁnﬁun (Non-laminated polyethylene : NLPET) Taodantinuuusssual
4 o : a [ 1
(Normal : N) uaguuugaIne (Vacuum : V) nUShuNguUMiNe nazquA29e1ann 1
v
wou Wual 6 hou ldnaseaslilil
45.1 msnﬂaauuﬂaamamumw
vmawnﬂamnnmﬂauuuﬂmaummuamu AL veitIndesi lidiunsaa
s (control) (3191 4.21) ﬂnmﬂ?\suuﬂaaadn'hiﬁﬁuﬁﬁagmaﬁﬁﬁ (P<0.05) 5¥MIN 4
A d o [ - a ' 3 o P=1 Y [ a
sy voInsauTny ualu@oudn 5 uaz 6 W anzMsuSNYIINalia1 L anaisal
[ s W o @ aa =< ° Yy 9 = "
ptlhiod AN 19aan (P<0.05) Tasmstanitnuuugganmaildidnaedlin L gean
" a V] o [ [ 4' . 0 =1
MsTARTINUUUEITUAT uATTAYeIUs Y ma hiinaaemsiasuuasvesnl L ao1eu
@ o @ aa 4y a 0 0 a @ [~
dodAgyn1aada (P>0.05) HeN913 13 TN INFIAY0IUI TN UITAZ AN 1IZMIIAY
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a a4 ' 3 o 1 4 []
MIIAATIZHAT peak viscosity YDIT1INABY 5THNIMINVIAYI WuNT1Indeen i
1 4 v
Humsaausiiloduid (control) (A1519% 4.41) A1 peak viscosity aAnIBERITsd AN
ada (P<0.05) sznnudouil 5 uaz 6 lavussydumnseanzmsinuinu lilinadents
nasunilasuesn peak viscosity 98193 sdIAYNIIADA (P>0.05) 1IONIINUITINTTNINFUA
[ I8 <4 J Y ¥ o A oA d o
VOIUIIPUNLATANITMINY Wy IdradeandesnuaBisszezna lunmsinusny
A J 4 L IS Al 1 o o v an
MUY 91903099nAI061IMARBTIAT peak viscosity anAY pEITTTANYNIIADA (P<0.05)
& 1Y o 3 1 ' 1 ' ] o
Fussynunuazanzmany lulinaaenisi)aouniasueen peak  viscosity 98191]
v ] b 4
Woddneada (p>0.05) Tasluideoun 6 d1andeei hirunsaaualsiloduda a1 peak
L ]
viscosity AARIBYIZHIN 1558.33-1597.00 RVU 91MAN 1673.33-1754.00 RVU (1A0UN 1)
=< = ' I . Y Yy o 4 v oo =
91nMsANINISIAouadn peak viscosity Y939 1INABIAALSIUBAURT (A1519N
4.42) WM peak viscosity ¥8391INABIAAAIBIIITIA R YNIIARA (P<0.05) iiBszuzinm
4 o P 4? o d A 4 o 1 ] a v
TumsinuShuunuiu Taoussyduaimseanzmanuine lilinarenisuldsunlasvess
] s v o @ aa 4 a ’ J a o o
peak viscosity 801NN AYNIADA (P>0.05) (HONVINIIIWITHINFUAVDIVI I UNUDY
o v qy Y o oa A d o P v
an1zmany wunlinadeandssnuneiieszoznar lumsinusnyunuay 1Indsann
Y v a y " I @ o W aa 2 o o
A10019NANBINAT peak viscosity AAAI BUNUWIAIAYNIADA (P<0.05) FIUIIYAUNUAY
[~ [ [ P 3 U ' Ao o W@ aa
annzmsiny lilinaremsnldounilasven peak viscosity 88NTvHNYNIADA (P>0.05)
] [ y
Tavludeui 6 1ndesnmiunisaaulsiieduia A1 peak  viscosity anA9BYIEH I
a = L a0 ’ =
1275.33-1313.00 RVU 911Au 1395.33-1452.67 RVU (houh 1) Falisidiniivesdnndeh
T o d’ s N
lirumsaausiiedura
a P ¥ Y] ' 3 o " Y Y g v
91NN153UA3IZAAT breakdown ¥9IT1INADY 52U INMSINVTIYI wuNndnden T
k4 v
HuMsaaulsIIp AU (control) (13137 4.43) 1A breakdown AAAIBINITHTINYNNADA
P 4 o a ,3 (Y d A 4 o 124 0
(P<0.05) ipszozrnm lumsinusnuunuaiu Tasussydunnseanizmsinuine hitinane
n1511)a0un1)asvueen breakdown 88 1ITITIAYNIIADA (P>0.05) 1HIONIIUITINTTNIN
a Y] d =1 1 9 @ M A 4 o
¥iiavasussyuNLazanzmany wuh Mraaeandesiuieiioszoznar lumsinusom
A‘ ; s v ISl * - o o s aa A
MuIu 917nd099NA29619NAADITIA1 breakdown aAal g 1T TIdIRYNIIADA (P<0.05) ¥
@ 4 g 1 3 P J 'V A o W
ussynauanazanzmsny hilinaaen1sidounilasuesni breakdown po1aliviod AN
] 0 b 4 -~
ada (P>0.05) Tagludoud 6 91ndeai hikumsaaulsiiioduda lin1 breakdown anasog

321 134.67-141.00 RVU 9101AY 167.33-180.67 RVU (1ABuH 1)
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. b 4
Haz91NNIsANINIS)asu)adn breakdown voItINAR ARSIl UAE Fuda
(13199 4.44) WUINA1 breakdown ¥BIT1INABIAARIBGNTNBT YN 1ADA (P<0.05) 11D
< @ A 3 Y o T '
szozia lumsiiusavuiuiu Tasussytuaindeanemsinuiau hilinadenis
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