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sucrose 0% sucrose 5% sucrose 10% sucrose 20%
. . a b c d
Peak Viscosity (RVU) 339 +7 368+ 9 415+6 476 + 8
a b [¢ d
Trough (RVU) 150 + 3 164+ 5 179 +2 215+ 4
a b [¢ d
Breakdown (RVU) 189 + 4 204+5 236+5 261 +7
. . . a a b c
Final Viscosity (RVU) 230+ 6 234+6 270+ 3 350+ 11
a,b a b c
Setback (RVU) 80 + 3 70+ 11 91+5 135+ 7
. . a b b c
Peak Time (min) 42+0.0 44+0.1 44+0.1 4.7+0.0

. 0 a b C d
Pasting Temperature ('C) 73.2+0.1 754+ 1.0 76.9 + 0.7 80.1 +0.7

[

NWYNG ab.c... ANRAINUBNHIANU TULD RSN uanA i UBI LT IATY (p < 0.05)
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AN AN
sucrose 0% sucrose 5% sucrose 10% sucrose 20%
. . b b b a
Peak Viscosity (RVU) 306+ 1 304+ 4 304 + 4 297+3
a a a b
Trough (RVU) 135+ 8 136 + 1 140 +2 153 +3
b b b a
Breakdown (RVU) 171+ 7 168 + 4 164 + 3 144 +2
. . . a ab b c
Final Viscosity (RVU) 192+ 6 202+ 4 208 +6 235+6
a b b c
Setback (RVU) 57+2 66+ 3 68+5 82 +4
. . a a a b
Peak Time (min) 43+0.2 43+0.1 45+0.0 48+0.1

. 0 a b C d
Pasting Temperature ('C) 73.8+0.3 749+ 0.2 76.3 + 0.1 80.5 + 0.0

v o w

NWYNG ab.c... ANRAINUBNHIANU TULD RSN uanA i UBI LT IATY (p < 0.05)
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v 9
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Waaununii
sucrose 0% sucrose 5% sucrose 10% sucrose 20%
. . a b c d
Peak Viscosity (RVU) 352+7 380 +2 43145 514+9
a b c d
Trough (RVU) 207 +9 221+1 237+7 268+5
a b c d
Breakdown (RVU) 144 +2 159+ 1 194 + 4 246+ 9
. . . a a b c
Final Viscosity (RVU) 284+ 1 300 + 4 320+ 16 392+7
a a a b
Setback (RVU) 77+ 11 80+ 6 83+8 124 +5
. . a b b c
Peak Time (min) 4.0+0.1 43+0.0 43+0.0 45+0.0
. o a a b c
Pasting Temperature ("C) 705+ 1.2 71.6 +0.1 73.2+0.1 77.2+0.0

[

NWYNG ab.c... ANRAINUBNHIANU TULD RSN uanA i UBI LT IATY (p < 0.05)
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v 9
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Waamy
sucrose 0% sucrose 5% sucrose 10% sucrose 20%
. . a a a a
Peak Viscosity (RVU) 279+6 282+ 8 282 +2 277 +3
a a a b
Trough (RVU) 164 +3 165 +3 169 + 4 180 + 3
b b b a
Breakdown (RVU) 115+ 6 117+5 112+5 97+1
. . . a b c d
Final Viscosity (RVU) 22742 242+ 6 240+ 3 252+3
a b ab ab
Setback (RVU) 63 +4 77 +8 70+ 6 7242
. . a a b c
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sucrose 0% sucrose 5% sucrose 10% sucrose 20%
. . a b c d
Peak Viscosity (RVU) 392 +2 500+ 8 616+ 8 885 +21
a b c d
Trough (RVU) 380 + 3 473+ 6 572+3 742 + 67
a a a b
Breakdown (RVU) 12+2 27+2 44 +5 143 + 49
. . . a b c d
Final Viscosity (RVU) 645+ 5 813+ 12 959 + 23 1,162 + 96
a b b,c c
Setback (RVU) 265+ 6 340 + 6 386 + 19 420 + 50
. . d [ b a
Peak Time (min) 5.9+0.1 55+0.2 52+0.1 49+0.2
. o a a b c
Pasting Temperature ("C) 73.9+0.3 745+0. 4 75.4+0.5 79.6 + 0.0
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sucrose 0% sucrose 5% sucrose 10% sucrose 20%
. . a a,b b a
Peak Viscosity (RVU) 384+3 390+ 4 396 + 6 384 +2
a a b a
Trough (RVU) 376 +5 377+2 386+ 6 375+0
a b a,b a,b
Breakdown (RVU) 8+3 13+2 11+3 9+2
. . . b b b a
Final Viscosity (RVU) 600 + 4 607 + 5 605 + 4 577+3
b b b a
Setback (RVU) 225+ 8 230+ 3 219+ 8 202 + 3
. . a a a b
Peak Time (min) 57+0.3 57+0.2 59+0.1 6.9+ 0.0
. 0 a b C d
Pasting Temperature ("C) 73.8+0.3 747+ 0.4 76.8+0.5 79.7+ 0.0
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sucrose 0% sucrose 5% sucrose 10% sucrose 20%
. . a b c d
Peak Viscosity (RVU) 439+9 531 +4 648 + 0 876+ 9
a b c d
Trough (RVU) 372+9 440 + 8 536+ 0 750+ 3
a b c d
Breakdown (RVU) 67+3 91 +6 113+0 127+ 6
. . . a b c d
Final Viscosity (RVU) 629 + 16 734+ 9 875+ 0 1,085 + 58
a a,b b b
Setback (RVU) 258+ 9 294 +2 340+ 0 336 +55
. . b a a b
Peak Time (min) 47+0.1 44+0.1 45+0.0 4.8+0.0
. o a b C d
Pasting Temperature ('C) 72.9+0.9 74.0 + 0.0 754405 78.6 + 0.4
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sucrose 0% sucrose 5% sucrose 10% sucrose 20%
. . a,b b a a,b
Peak Viscosity (RVU) 43143 436+ 5 427+4 430 + 4
a b a c
Trough (RVU) 356+ 3 368 + 4 360 + 4 377+6
c b b a
Breakdown (RVU) 75+1 68 +1 68+4 5242
. . . a a a b
Final Viscosity (RVU) 572+ 8 575+ 4 573 +7 589 +2
a a a a
Setback (RVU) 216 +4 206+ 3 213+ 11 211 +4
. . a a a b
Peak Time (min) 44+0.0 45+02 45+0.1 49+02
. 0 a b C d
Pasting Temperature ("C) 733 +0.2 74.5+0.2 75.9+0.3 79.9+0.6
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Final Viscosity (RVU) 230+ 6 231+3 251+ 1 264 + 12
a a a a
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. . a b c d
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. ) a b C d
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. o a b C d
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NaCl 0% NaCl 1% NaCl 3% NaCl 5%
. . b a a b
Peak Viscosity (RVU) 352+7 328 +7 329+0 362+ 4
a a a b
Trough (RVU) 207+9 207 +7 213+2 231+7
d b a c
Breakdown (RVU) 144 +2 121+ 0 116 +2 130 +3
. . . a a a b
Final Viscosity (RVU) 284 +1 276 +7 280 +4 307+5
a a a a
Setback (RVU) 77+ 11 69 + 13 68+ 1 76 + 12
. . a b c c
Peak Time (min) 4.0+0.1 44+0.0 4.8+0.1 4.8+0.0
. o a b C C
Pasting Temperature ("C) 70.5+ 1.2 74.6 +0.5 783 +0.9 78.6+ 1.0
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NaCl 0% NaCl 1% NaCl 3% NaCl 5%
. . a a a a
Peak Viscosity (RVU) 279+6 28142 279+5 277+5
a b b,c c
Trough (RVU) 164+ 3 175+2 181 + 4 184+ 5
c b a a
Breakdown (RVU) 115+ 6 107 + 1 98+2 92+1
. . . a a,b b.c c
Final Viscosity (RVU) 227 +2 235+6 239 +2 246 +7
a a a a
Setback (RVU) 63 +4 60 +5 59+4 62+3
. . a b c d
Peak Time (min) 41+0.1 45+0.1 47+0.1 4.8+0.0
. o a b C d
Pasting Temperature ('C) 71.5+0.0 75.6+0.5 777403 79.3+0.3
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a A d‘ g’
NILAVLNADUNUNUN

NaCl 0% NaCl 1% NaCl 3% NaCl 5%
. . a a b c
Peak Viscosity (RVU) 392 +2 398 +3 427+6 472+ 1
a b c d
Trough (RVU) 380+3 393+3 423+ 6 468 + 0
b a a a
Breakdown (RVU) 12+2 5+0 4+0 5+1
. . . a a b c
Final Viscosity (RVU) 645+ 5 647 + 8 697 + 7 772+ 4
b a c d
Setback (RVU) 265+ 6 254+5 274 +3 304 +4
. . a b b ab
Peak Time (min) 5.9+0.1 6.3+0.1 6.2+0.1 6.1+0.2
. ) a b C C
Pasting Temperature ("C) 73.9 + 0.3 77.5+0.5 79.6 + 0.8 80.1+ 0.4

[

NWYNS ab.c... ANRAINLBNEIANNU TUUD RSN uana i UBg NN IATY (p < 0.05)



88

700 120
600 =
7 -~ 100
500
o
=) - 80
2 <
i 400 s
X
>_
£ 300 1+ 60 3
%] c
2 7
@ 200 -
> T 40 O
100
- 20
O —
-100 0
0 2 4 6 8 10 12 14
TIME (MIN)
— NaCl 0% NaCl 1% NaCl 3% NaCl 5% — Temperature

AN 40 dnvazaNuriliaveailinseaadlussuumaunaDINY

A A = J 1w A a
A1 N 29 Naﬂﬁgﬂﬂﬂl@ﬂlﬂﬁﬂi‘ﬁﬂﬂﬂuﬂa@qﬁﬂ @]@aﬂ‘]ﬁﬂ!gﬂ’)nJﬁuﬂﬂJleL'ﬂﬁﬂﬁ@ﬁﬁﬂ Tuszuy
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NaCl 0% NaCl 1% NaCl 3% NaCl 5%
. . a a a a
Peak Viscosity (RVU) 384 +3 382+2 378 +2 379+7
a a a a
Trough (RVU) 376 +5 37442 376 +2 374+7
b b b
Breakdown (RVU) 8+3 8+ 4 240 ‘ 5+1 )
. . . a a a a
Final Viscosity (RVU) 600 + 4 602+ 6 591+3 590 + 12
a a a a
Setback (RVU) 225+ 8 228+5 216+ 5 217+5
. . a a b b
Peak Time (min) 57+0.3 6.0+ 0.4 6.7+ 0.4 6.9+0.1
. 0 a b C d
Pasting Temperature ('C) 73.8+0.3 78.1 + 0.6 80.3+0.2 81.5+0.6
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AT 1N 30 Waﬂigﬂﬂﬂl@ﬁlﬂa@Icﬁlﬂﬂuﬂaﬂqiﬂﬂ@aﬂyﬂ!gﬂ'ﬂllﬁu@"’llf]\ul{l\‘]u@c]ﬂﬂﬂ-ﬂiﬂﬁaﬁ

a A d‘ oy
Tuszuumsaunasununii

NaCl 0% NaCl 1% NaCl 3% NaCl 5%
. . a a b c
Peak Viscosity (RVU) 439+9 446 + 1 477+ 8 515+ 10
a a b c
Trough (RVU) 37249 385+7 419 +8 461 + 12
b a,b a a
Breakdown (RVU) 67+3 61+6 58+ 1 54+4
. . . a a b c
Final Viscosity (RVU) 629 + 16 642 + 3 696 + 12 744 + 18
a a b b
Setback (RVU) 258+ 9 257+ 4 277+5 283 +7
. . a b b c
Peak Time (min) 47+0.1 49+0.0 49+0.1 5240.1
. 0 a b C d
Pasting Temperature ('C) 729+ 1.0 77.7+0.5 79.1+0.5 80.6 +0.5
NWUNS ab.c... ANRAINLBNHIANNU TULD RSN uana i UBg NN IATY (p < 0.05)
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NaCl 0% NaCl 1% NaCl 3% NaCl 5%
. . a a a a
Peak Viscosity (RVU) 43143 424+ 6 428 +4 428+6
a a b b
Trough (RVU) 356 +3 356 +7 369 +5 376 +4
d [¢ b a
Breakdown (RVU) 75+ 1 68 +2 58+ 1 52+3
. . . a a b b
Final Viscosity (RVU) 572+ 8 574 + 10 589 +3 599 +2
a a a a
Setback (RVU) 216+ 4 219+ 4 220+ 4 222+ 4
. . a b c d
Peak Time (min) 44+0.0 4.6+0.1 48+0.1 50+0.1
. 0 a b C d
Pasting Temperature ("C) 733 +0.2 77.0+0.4 79.9+0.2 81.6+0.2

[

NWUNS ab.c... ANRAINLBNHIANNU TULD RSN uana i UBg NN IATY (p < 0.05)
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uaziinnwdon Tuanavewilezimanisaaieda Juwiadnas anuniladanas luvaei
A ! A < o Y Y a < ) A a
weegluanziduas Wautliamnsonesdn lddie uazlinnmwudawsswlosas ielinsanau
2 o q Y o A = A o Y A ! ~
i ldilautluanda anuniiadeanas anuniladigavaziouanaannieodluanizh
I 1 1 v o a A J J & A " o
Wunga ua liuanaraduluannzdnd vazanneiduae Feliawiidy 108, 150 uag 142

o w I 1 Y 3 K < A J T
RVU ayaay a3ufl BreakdownLlﬁﬂ\ﬂﬁLWHE]\‘IFI’N?JT]HV]"IHEU’ENUJﬂlLﬁQiUﬁﬂTﬁgﬂlﬂUQN

v
s 1 o

4 2 4 R 2 g 42 a4
Fuiluan11zNiA1 Breakdown Miiga naziianiuyuiood luanzndlunsainiy #3eon
Y] & A A d =\ 9 <3 ~ < ] ~ [
Heniteneluanzmiunsauazinnudou Waudalianuud s munivanauy U@ e
nadivesnnurtagegaiues Taelin iy 227, 189 uag 162 RVU manunilagaiie uag
[ A [ 1 = 1Y [ 1 = A A d‘ [ 9y ] d'
AMIAUAWAAIHAFUIALINUAUAINNUNLAGIGA ApNAIanaulagnliu ey luaniizn
a1a ldoinin@ Tauiiiy 167, 230 wag 215 RVU dmsuanunilaganio uag 60, 80 ag 73
) (% 1 A o (% ~ ~ £ ~ A J
RVU dMFUAINITAUAD HaAIfda1s19n 32 uagmni 45 aamsiuilluaanzidlunsa
1 A @ a d? A =\ 1 oaj d? [} 9
ugassIMsausIanaunauiiosnnluanavesutlslimeTgduiu :Inmsgndesalonsa

(Wang et al., 2000)



400

350

300

250

200

150

VISCOSITY (RVU)

100

50

-50

94

120

- 100

(00 IUNLYHIANIL

0 2 4 6 8 10 12 14

TIME (MIN)

— pH3.5 pH5.5 pH11.0 — Temperature

NN 45

[ = o o [ A @ I~ 1 I~
anvazanuriaveiaiuddevasluaniznimsdsuanuiunsa-arauiu
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pH 3.5 pH as is pH 11.0
. . b b a
Peak Viscosity (RVU) 334+ 8 339 +7 304+ 6
a c b
Trough (RVU) 108 +5 150+ 3 142+ 3
c b a
Breakdown (RVU) 227+3 189 + 4 162 +3
. . . a c b
Final Viscosity (RVU) 167 + 8 230+ 6 215+7
a c b
Setback (RVU) 60 +3 80 +3 73 +4
. . a a b
Peak Time (min) 4.140.0 4240.0 43+0.1
. o a a b
Pasting Temperature ("C) 72.6+0.5 73.2+0.1 76.1+0.5

WU 6

1 d’ td'd QI 1 % =S % 1 % 1 =% o Ql
a,b,c... AunasnuonysaenuluLn IR Y HANANNUBDINNUITIAY (p S 0.05)
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. Y 1 1 [~ 1 1 o
pH as is VoIR8 N UNAMANTUNTA-A1E IMNY 5.5
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o w A 5 k2 A d' 1 A a = o o
mud iy anunilamgaanzioulimanauioogluannziaellnilnagu@erduny
uilasiudnlenda Taunidu 194, 207 uag 176 RVU luvaizia Breakdown A1aaad91n156

I A A I 1 A é’ 1 = 9 1
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@ 4 o I 1 1 a o
msfudanauiiognliuanzanuilunsa-arldasllenlind Tashinnnuniiagaiie
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3.5) A9 (pH 11.0) tazanzndn liimsdsuanuiunia-a1a (pH 4.4)



96

~ [~ 1 1 A =
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pH3.5 pH as is pH 11.0
. . b b a
Peak Viscosity (RVU) 350+ 5 352+7 290 +5
b b a
Trough (RVU) 194+ 8 207+9 176 +2
b b a
Breakdown (RVU) 156 + 13 144 +2 114 +7
. . . a b a
Final Viscosity (RVU) 248 + 16 284+ 1 24245
a b a,b
Setback (RVU) 54+38 77+ 11 65+3
. . a a b
Peak Time (min) 4.0+0.0 40+0.1 42+0.0
. 0 b
Pasting Temperature ("C) 70.8+0.0 705+12" 74.6+0.5

NWYNG ab.c... ANRAINLBNHIANAU TULDUASINY uana i UBI LT IATY (p < 0.05)
Y

. o 1 1 < 1 1w
pH as is V040 HNMANUTUNTA-A19 NN 4.4

a { 1 a 4 4 1 I 1 )
uilsnseadsldwanuanars lvinudhaiiaon Weegluannzanuiunsa-aeiiaig
a A = Aa A dgl d' 1 A J 1 A dgl
Tlanilnd Aearunilagegavenilsnsodasvz fisrgeuiood luaazniuaranuiig
{ a 4 1 [ 4 1 { g
Tuvnziutlrinduanas Tasliauminy 405, 392 uag 489 RVU ieagluaniziilunia
a A 3 ' 1 a9 A A v a A d?
anzilnd wazan1dzMilua1a A1 Breakdown NAdesngaieagludniizing uaziiuau
A~ A I 1 = " W A
Wwelimsnasuudasaanzanuiunsa-aie Iaun1nu 14, 12 uaz 78 RVU luvazininiiy
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nilagatouazaimsaudinduaasnanuanaisldanuilsriadudndromuiu fedia
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3.5) @4 (pH 11.0) uazaranziaan luimsdsuanuiiunsa-a1a (pH 5.0)

{ 3 1 1 A
ﬁ151\1ﬁ 34 Waﬂig1/]Uell@\1ﬂ'313JHJUﬂiﬂ'ﬂ']\‘]ﬂ@ﬂj'lwﬁﬁﬂell@\illﬂQﬂﬁﬁﬁaq

pH3.5 pH as is pH 11.0
b
Peak Viscosity (RVU) 405+ 5 39242 489 +9
b
Trough (RVU) 392 +2 38043 411+5
a a b
Breakdown (RVU) 14+6 12+2 78 +4
b
Final Viscosity (RVU) 670 + 8 64545 775 + 6
a a b
Setback (RVU) 278 +9 265+ 6 364+ 11
. . b b a
Peak Time (min) 6.0+0.4 5940.1 46+0.1
. o a a b
Pasting Temperature ('C) 73.5+0.5 73.9+0.3 75.1+0.5

1 [

NWUNS ab.c... ANRAINLBNHIANNU TULD RSN uana i UBg NN IATY (p < 0.05)

9
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pH as is Vo401 HNMANUYUNTA-A1E NN 5.0
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RVU anuwtiadigauaizdouinny 350, 372 uag 323 RVU A1 Breakdown 1M1 93, 67 118y
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pH3.5 pH as is pH 11.0
. . b b a
Peak Viscosity (RVU) 443 +3 439+9 420+ 1
b b a
Trough (RVU) 350+ 9 372+9 323+16
b a b
Breakdown (RVU) 93+6 67+3 97+ 16
. . . a b a
Final Viscosity (RVU) 603 + 14 629 + 16 579 + 4
a a a
Setback (RVU) 254+ 6 258+9 257+ 17
. . a b a
Peak Time (min) 45+0.0 47+0.1 45+0.0
. o a ab b
Pasting Temperature ('C) 72.1+0.5 72.9+ 1.0 749+ 1.7

o w

NWYNG ab.c... ANRAINLBNHIANAU TULDUASINY uana i UBI LT IATY (p < 0.05)
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Starch type
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Native starch 1,154 1,033 287
Acetylated starch 1,104 1,083 308
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