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ABSTRACT

Three rice starches with different amylose contents (Glutinous: 1.4%, Jasmine:
14.96% and Chiang: 20.16%) were pregelatinized by a double drum dryer. The effect of amylose
content and process conditions such as starch concentration (30% and 35% dry basis), rotation
speed (2 rpm and 4 rpm) and drum temperature (110°C, 117°C and 123°C) were investigated. It
was found that the structure of pregelatinized Glutionous rice starch (PGS) and pregelatinized
Jasmine rice starch (PJS) were more disrupted than that of pregelatinized Chiang rice starch
(PCS). PGS and PJS showed amorphous structures. PGS and PJS gave high water absorption
index (WAI) and water soluble index (WSI) as well as showed cold peak viscosity. However,
PCS appeared V-type crystallinity and hot peak viscosity. The PCS showed lower WAI and WSI
than did those of PJS and PGS. Increasing drum temperature and decreasing rotation speed and
starch concentration resulted in increasing degree of gelatinization for these three rice starches. It
was found that their intrinsic viscosity decreased while WSI increased. In addition, cold peak
viscosity for both PGS and PJS decreased with increasing degree of gelatinization. From flow
behavior test at low temperature (25°C), the apparent viscosity of PGS and PJS showed a
reduction of shear rate, denoting their shear thinning behavior. For PGS, increasing drum
temperature and decreasing rotation speed and starch concentration increased consistency index
(k) and apparent viscosity at shear rate 110 s>1(1”|“0). Decreasing starch concentration resulted in
increasing k and 1], ,, of PGS and PJS. PGS produced from starch concentration of 30% (db),
drum temperature of 110°C and rotation speed of 4 rpm which gave the highest apparent viscosity
at low temperature was selected to apply for low-fat salad dressing. The result showed that an
increase in substitution of PGS instead of vegetable oil resulted in decreasing fat and caloric

values but increasing storage modulus (G 5, apparent viscosity and stability of salad dressing.
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FTIR spectra of pregelatinized starches from Glutinous (PGS), Jasmine (PJS) and
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Typical relationships between parameters used to estimate the amount of starch
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Apparent viscosity of pregelatinized starches from Glutinous (PGS) and Jasmine

(PJS) rice was measured at 25°C over the shear rate of 10-1000 s (Drum dryer

input parameters: starch concentration 35 % (db), drum temperature 110°C,
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Source: Visser (1996)
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° L A [} J 9 A (A a £ A ]
auazliunas Faum T, lemq 61-63°C EWITD'%ﬂl??ﬂﬂﬂﬁﬂWﬂl@%NIﬁﬁij\i“ﬁﬂﬂﬂ? T, 611!61)"3\‘]
v
Y A [ a a o 4 1 1
72-73°C ‘Ll’t”)f‘l(ﬂ"lﬂuuW‘U'N‘ﬂTWﬁ\N'luﬁlufﬂﬁlﬂﬂl%ﬁW]ulul“]fslfuell@QﬁﬂWi%%W?UlNﬁﬂQTMLLﬂﬂ@N
AUTEHINYHAVeI1) Taeia 1199 11.52-14.48 J/g

2.43 auTAMIANUHHA (viscosity)

{o o J

= I wvAa I A a A
anuntaumiandngvesamswidumsnlasulainiemenin imaio
¢ M Yo ) o P = o a v 2 o q¥d a <
ams lasuanuiou iWaamssrzgaduiuazinamsnesdrvuildihusnuseuqia
P A Y ] S = A A W o o ° 9 A
A WMALDIAY IWAANITBIUAADU 111281A (FHUUNT 1555ULNY, 2542) M ldanuniia
A ¥ I~ v y 1 a 4 o 1
NS mINaz e ANNne 9B dsy Tuanavesaassgniiatendinizaegaisazas
o g U & P o Vi A A A a A
souqi lfilagasywesauan lddeludelimInauNjuuswazanuniiazanad N3
~ A s Yy A P
asrvaeumslasunainnuriavedanisylael¥in509U5 11 UUIADT (Brabender
. & a ~ = 4 1 Y
viscoamylograph) ~ #9a11snaamumstlasundasanuriavesdmsslusea1enms I
9 = 3 o Y3 dy a J A 9 A . .
AMUTOUIUDITUAD UM THITU UENMINUAINITOAATIEHANUNUAAILATOY Rapid  Visco
Y A= dy a o o wvAa A
Analyzer (RVA) (Na191599 3500 tazinona Jozvouv iy, 2546) Taen lautiannumwile

dgl Y [ Qa: va 9 9 [] a a
mamﬂwzmuagﬂummﬂﬂ% ﬁ’JiJ1/]QﬁiJ‘Uﬁﬂ%ﬂﬂﬂﬁ‘ﬂ\i"uﬂ\mﬂﬁﬂ’lﬂ YU ‘]Jiiﬂﬂ!@ziﬂﬁﬁ
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o A a a [ [ a a ] ] a <3

ngllsllﬂu mmEJnSUmeﬁlmanTmWﬂﬁu ﬁi']ﬂ\‘]']‘h!ﬂﬁTJ'J'l ’e‘lsﬂamﬂ@u%zmammimuﬂ

J @ Y o Y oy = A A a A
ﬁ'ﬁﬁlﬁslﬁ/\l@\1@'Julﬂ\ﬂﬂlla31/]']11(71!']&‘]?1\1“?]3']%1’11!@@\1 Glusllﬂlg‘ﬂ@3“1aﬁﬁ1u1§ﬂlﬂﬂﬁ1ﬁﬂ§$ﬂﬂﬂ
a 9 ] Y 9 @ QSJ’ ] <3 4 9 .
!Glf\i"lfﬂuﬂﬂvhlllullﬂ!!,agfJUfNﬂ']ﬁW@Q@]'J‘U@\‘]LiJﬂﬁ@”lﬁGIfUlﬂ (Tester and Morrison, 1990)

9 v

u@ﬂﬁ]']ﬂf!’EJ'VI‘EWaijﬂﬁgﬁj']\?ﬂ'ﬂllﬂ'nsll@\iﬂ\‘]fs‘l}'n!ﬂguiﬁ!Wﬂ@]utLagﬂJUTQIﬂJ!af}ﬁﬂlﬂﬁﬂguiﬁﬁ

v v EZ 4
ﬁ]gf‘mNﬁ@]@ﬁﬂﬂ@ﬂ?'ﬂlﬁﬁﬂﬂlﬂﬂﬁ@?ﬁ% (Jane and Chen, 1992)

' v

' ¢ o a :
TIUNT WAFTITANIUA LA (2546) wunanvaenalasuulaini

J

= J 9 1 @ <Y v as A =
NUAVDITATTFUIVSUANANATUNUTU Tﬂﬂwmmmwgwmﬁmsmﬂaﬂuuﬂmmm

A 1 RS

A . J 9 AA (a a AA a
W1IA (pasting temperature) VOIAI¥I1INNUTI Moz Taagaliarganwugnilsuna
a ° [ . 1 ] ) @ 4
ozil lad@1 TnoA1 pasting temperature 8g1U%3 60.5-67.7 1Az 69.2-76.5°C AMSUAAIS 412
AA (a a ° o w £ a Y1 I 9
nsuaeziiTagdazge mud1dn Feeuisoosuielai eraduwawininlaseadig
A s A a g A o o o A
ozl laguesamssnamsanaiuaisdsznouFidouny lviiu i l¥ TuanoesiiTaad
o v a9 A Q9 v ¢ < 4 o 3
anbae 1nsaas 19U ety dadsu 1 1aseas19ueeams sia YIS NTU A9y
A A 4 1 Aa (a a = a dg’ A
mynlasunlasnnuriavesdisazargansslunguinllsunaezilaagavunayun
a 1 % ! 1 1 4 1 1
QUUYNFINI FI9ZAINAADAINNNHTAGITAVOITAITY TAINDIIAINNUNIAGIGAVO
4 I Aa A a ° FY 1 9 @ 4 a a ~
aarsylunguinldsuaeziiTaads laun 41Wugu1naenuzalos wus lan Unusiil
v 9 Y 1 4 1 AAa (A a A a
nu15 tazdavren azuud Ty lvaganNaassnguinilsunaesilaaga iesninezii lad
a a 9 Y] o YR o :JI Y] < 4 ) Y
ansanaasUsenewFadeuny luiulasedudinsnesdrveudaaasyir Ay
A = °
niadsaafiag
2.43.1 ANUKHABUNIUAN (intrinsic viscosity)
a o ] [ 1
luensazaremeneens Tndwoi vz gnuensonI19aINAL AIANUHIIA
a a a a o :ig} LY [ a 4 g} v
sunsudn [] vesInawes luasazarwsziuegiugiswuesaisInawes hmin Tuana
@ A a J o ] 4 [
Taseds e manszaeivesatensduues Inawes s1uiuveany loos lud nazguanbus
a a A ] a 4
YDIETAZA1Y ANUNTIADUNTUANLUIVONDY hydrodynamic volume Vo9 TutanavesInamos
a 4 o { [
(Launay ef al., 1986 118 Takeda et al., 1987) Inamesazgninldazarenszauanududu
& v o A A a Y A . . .
willudriazane iermugavigiaanalinumnilavesa1sazany (solution viscosity) (77)
A 4?} A ¥ o . . % 1 1
MNTUINANUNTAVDIATIAZ A0 (solvent viscosity) (77,) Tasdasidruves (1) do (n,)
3901 relative viscosity (77, ) Feazimnudandiuvesnalums lvavesansazaie (1) Avda
Mazae (t) 14 capillary viscometer A9ANNIIN 11181 77, WIAIUIVUKIA specific viscosity
~ A o 1 Ay Y v o Jdo Yy 9 ~
(nsp)luﬁumiw 2 iiethan lduanuduiusiuanuduyuvesasazate luaunsi 3

4
v v

= o 4
asiudsdmnsoswam [n] 14
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S t
Relative viscosity, 77, = n =— (1)
776‘ tb
- t—t
Specific viscosity, 77, = n—-1 = /A/TEN s )
UR L
. . nsp
Reduced viscosity, 77, — 3)
c
& . L
e n = solution viscosity
n, = solvent viscosity
n, = relative viscosity
1, = specific viscosity
N,. = reduced viscosity
t = L'JﬁWiuﬂWihlﬁﬁsUﬂﬂﬁ1§ﬁ$ﬁ'lﬁl
t, = nalums navesiiazae
¢ = anududuvesdisazalg

' v A Y v A1 o A g
ﬂ'l[77]ﬁ'l‘JJ"Iiﬂ‘ViﬂﬂLiJ’E)ﬂ’NiJL"’UﬂJ‘U‘IJEU’ENﬁﬁQZQTEJN?]W]'I‘JJ"Iﬂﬁﬁ’E)Hﬂ

Indqudsaaumsi @)

[7]

Il
.é'—.t

c—0 — (4)

~ =1 Y Y v
Colona uazAme (1984) nlseumeunaveanslvanuisunuaisuviuane
s 9 = 1 ~ a <Y A o Y Qy ~ <
YDIAAS BV IADNOUFNIUNTLUIUNMING A TuFAIenToeimdaungnnasinnumsa
Y J s ] s Y AA v
59U 10 rpm AWAU 10111 10 115 (180 °C) wua [7] vesamsyinaandumsInan
9 A [ L A o 1 d 9 aA (D] Y 9 R S
Fouliaumnu182 (kg) Falimdnuesaamssdnadn liiumsldanuioudelin ;]
Vo g &2 A s Y A ] 9 ' '
10D 188 (Vkg) MINLHDINNAAITFUIIFIANHIUNST IHANUTOUNDUHIUNTZUVIUNS
~ a L=t 1] ) A [
Winad lugliszaumsgnihatefigani
Anastasiades 1AM (2002) ANKIANITANINS To TaduazdnyaIZNIINMENIN
s 9 ~ A s Y A ° ¥ 2, Vo =2 Vo o
YoIaA13 3417 Inansnand luddenIosiwiaugnnasg wunm [7] Iuediuszaums
o < S & d? [ [ 9 9 A ) Aa o 4 9
HANHNUDULATMTFHFIVUNUIZAUANVTULTIVOINT IHANNTOY o wansangane
oy Y] 1 1 tﬂ' (% oy Q‘ d?’ Y Qy Q' d? o Y
wazaeiwaziam [7] wui Weanwaulodunniuanudouvesgnnaunniuazili

a o

] 9 v 9
i [r7] anas mszilognnasgurgiiguazildszduanugunssvesms Idanusounniy

Y

9 v
(Vallous et al., 2002) wonantiununm [n] waeswnlasllawszavveanarluresing
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1 Qy 1 3 Qy 1 4 @ < Qy 3
JEUINANNAN HASAININLITITDUUBIGNNA IﬂﬂWUj1lﬁﬂﬁ$ﬂ‘Uﬂ31Nlﬁjﬁﬂumﬂﬂgﬂﬂa\iqqqu

(4 wag 5 rpm) M [n] Huur Tivanag
Y d
3. msaaslsamsy

A d a A wva = :/l [ Ay Y Y A v
iesnnams yauTauiammzsiunns idundesmsldluseaugaamnssuniod

[l o a 1 9 Y 9 9 9
lumnzaudvanzmsnanunalszms 1wy dsaldanudeunazdsalinarnulumsnan
a Y = A Y ] 1 Y A ] (%
alwadu gardonnuniialadie lunudensa aAnuseu tazusunounnmsniu lineda
] A o [ o 4 [ A
AvganYiAarMIazatonaInIsuanie Jelimshaasyndaunlsguauialdasaay

9 S v . R a o A Y o s

ANABINT dN15BAALLYT(modified starch) NIEDINARs AN N IanmMIaasy (starch)
1 Jd  w ) o L) Jd W o 4 = = vAa =~
FU @S TUUAITHaY a3 Ine aas iU gansyenandasuautanuaiuag/

A aa o a 9 Y A 4 A =\ a [ A Y
wsemalandanmaudloninuiounaz/mieeu el uazmSeasinlisiaai1ae s ld

o o 9 1 [ J Ao s A
mugaunumsi ) 1dlugaavnssueinisaieg msaanlsaasriiaglseasaie
Usvieauiauiedsems mngaunuriaemsuagnszuaumsuisgal (Light, 1990 819
@ 4 Y A £ [ aﬁ' 1 1 J o 1

Tag NWUT UAINATY, 2542) FaRUENHULINUNTLAVoITMTsaaulsuaazlszian

Y I a o 4 @ 09/' =) [ 1 9
vrdouilulammnasgundasusigaamnssy msaandsiuiiduuengy vaedszian
uagnategUuuy laun msaaulsniaunil (chemical modification) MIAALLTNIINIBNIN

(physical modification) g N3 aautlsnmanaTuTagyinn (biotechnological modification)

[ ¢ v Y ad A Al J U
3.1 ﬂ]iﬂﬂ!!ﬂﬁﬁﬂ1§‘lﬁﬂ')ﬂ]ﬂ'Jﬁ“l/‘li!‘i]ﬁ1ﬂulu"‘lf!"‘li‘liu
4 ~ a 4 .. A 4 ~ Y A 1w
AN YN 901A LU (pregelatinized starch) ¥IDAAITYNILIA NINITAUTYNI oavh

4 I J o 9 ad A a daxr A a o
aA135% (alpha starch) WuamsyaaulsniamennaleIsnswaid s 3snsmaia Tty

~

Y
@ va Jd 9 a Y 9 @ J o o
ﬂ'lﬁﬂﬂuﬂﬁﬂmﬁ'llﬂﬁ"llﬂﬁﬁ@15"119]'38'3%‘1/]']\3?]185111/\] ﬁ@ ﬂ'lﬁch/iﬂ’JnJﬁ’E'JUﬂ‘]Jﬁ@]'li"lﬂ/lﬂﬂ“ﬁUu'l

U

=

1 g Ay % v " o = o J s A o
261ANNAINMTHANTATF 1N NTTIwRE19NIDUaz i nduo w1 ms1zaa ¥z nu
& v Sy 1 d A A a g s Ay 7 Y v A
Wuneuazgaiin1d lidui iWondaludgasyninaia lududiszwouaz Idanuniialu
° . o A s A a a 7 o o Y ¥
@1502a19A1 (Smith, 1982) MINNUeAMIFEgNHTataa1n lugii livudaazualn
a A a4 Adqyu o W A o 9 = A4 g ¢
az1080 130300 N 15 TUMTIWN 1Y 1ATDHINURVVYNNEI (drum dryer) IATOADANIADS
(extruder) 1509 WAV DN (spray dryer) NTZVIUMIHAANUANA NN UTHOADAMANTAVD
4 = a 4 a 4 ~ a 4 9/ 9/091} J A
AANSYN31921A LU (Sheng, 1995) MIMARAMTFNTAA Iusenunsaly lansamsvavuay
d @ a A 1 4 A ~ A o
aamsaaulsmaniiviaang Taeflouamsylugdarsuvivaseniondailonaslunioh

7

) v 4 Y o A YN Y a o A a N
memmmmuﬁmw%ummwmﬁmmmm’e)“l‘ﬁ"lﬂwammmwuqmmwammm
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(Powell, 1967) Tagiia oz ldaasynswad ludidluasimuanunialuemsn ldsuanu

ForNoaudniios (Thomas and Atwell, 1997)

a d ~ Al d Y A & d
3.1.1 ﬂ"lﬁWﬁﬂﬁﬂ]5‘]11/‘]5!‘3]@19]‘11—!“]59]]?]!?]593!@ﬂ“flg!ﬂf’)i

)

<] @ Y a J ~ a Y o1 A
nszuIuMsenngFuansniun lsnaadassninard lug laua ludun

A Y Y] 1 aa A I J ) Yo a < J [
L!fllltlﬁlf’f]EJ']\“Iﬂ'J'l\‘l"lJ'J'I\H'V]'I'J‘ﬁE]H"] !’E]ﬂﬂzlﬂfli%ggﬂu'lhlﬂel“]fﬂﬂqmﬂﬂﬂqx‘l Lilﬂﬁ@]']ﬁ“]ﬁ]ggﬂ@ﬂ

£

] ] o [ 4 4
E]EJ’I\TWH’ILLHULLQ3Qﬂ1/'|'la']fliﬂiﬂﬁ%}']\?g{jﬂﬂj']m@uqxi ﬂ'J’liJ%)'fJu Llﬁglﬁ\‘]lj%ﬂiﬂ'lﬂclulﬂ?'ﬂ\‘]
< J S A [ o [ Y] A =)
nnglaes ﬁ@]’]i“]f‘ﬂW’luﬂigfﬂﬂuﬂ'ﬁ!'ﬂﬂﬂz“}fufﬂg'f]@ﬂiJ’]fN'ﬂf]hlﬂﬂ'lﬁluf]ﬂlﬂﬁ@ﬁllagmﬂ'lﬂﬁ? QN
< ' Y s A < @ Y =
!ﬂuwa3J’li]’]ﬂﬂ3’]l|L!G\ﬂ@]’l\iﬂl@\‘]ﬂ?’luﬂu ﬁ'@]’lﬁﬂﬁﬂW’]uﬂigrﬂ'Juﬂ’lil'f]ﬂﬂz“]fui]zuﬂ\‘]l!agll
o g wa s A < o &
aﬂ‘]ﬂﬂ!&ﬂW’lZN’lﬂﬁu ﬂmﬁuwmwmﬂmwmmﬁmi%ﬂmumz‘mumimﬂ‘lflg%mﬂuwam

~ o < o < s a { s
10 YAUNHN ANAU AVLTIANY aﬁﬂmiﬂaummmﬂﬂgmai uazﬂimmmm%uiuﬁmw
. = va A Y A J W o v A [ Y Y
Elevina uagame (1997) ﬁﬂH'lﬂfl!ﬁiJU@]LGINWUTV]"U’ENEWI'lﬁGIﬁJuﬁWﬂgﬂaQﬂWWUﬂ'ﬁﬂﬂllﬂiﬂﬁﬂ
a 1 4 {1 <] @ {
']%‘Vﬂﬂﬂ'lﬂﬂ'lw WU'J']ﬁﬁ']ﬁGI)”ﬁW'luﬂ'ﬁ$‘U'J°Llﬂ’lil’ﬂﬂﬂz%ua’lu’]iﬂaﬂﬂﬂTN%qu{ 10.21%
y 1 [ 2} J I 4 o w @ 4
u@nmn‘ﬁmmi@umum Wosisuanisazaie !Lﬁzﬂﬁla\‘]ﬂ'ﬁW@Qﬂﬁ’ﬂ$Q\iﬁu (Thomas and
Atwell, 1997)
a J ~ al ¢ Y A o t4 Ag
3.1.2 ﬂ]5Waﬂﬁﬂ"ﬁ‘]5W3!‘i]a1ﬂ"l°l—!"lfﬂ'Jf]!ﬂi@ﬁ‘n]!!‘ﬁﬁ!!‘ﬂ‘ugﬂﬂaﬂ

o Y Qy I Qddy a 4 = a 4
ﬂTETI”ILLWQLLTJTJQﬂﬂﬁQﬁ]%L‘]J‘L!’J‘ﬁWHﬂ"Iu“luﬂWiWﬁﬁﬁﬁTi%Wi!ﬁ]ﬂT@]luch’

a

A I3 A % 4 a A o v
mmmmﬂumzmumwmmmwam”lﬂiﬂﬂma SENNTSUIUNTITHAAUBDIATDINILWIL DD

2 S Y A a Ao A Y a o s Y o
Qﬂﬂmuuﬁawﬂizuaumiwa@ﬂ%m%mwaiwwamﬂmmm"lﬂilﬂmqumazﬁmmna
Y
a = 1

o A o Y a A A o Y Qy ~ a”
IﬂEJT]fJVl‘]JLﬂCJﬂQﬂWLLWQLLUUQﬂﬂaQﬂgu 2 H¥UA AD TNV UYNNAUAYIULASYNNANE)

U

miwamﬁm{%w?maﬁ"lucﬁé’wm?mﬁmﬁ'mmuQﬂﬂﬁyﬂ c?qﬁﬁmuugﬂﬂ?:uﬁm (single drum
dryer) LLa$LLUUQﬂﬂ§Q@: (double drum dryer) ﬂizmummﬁmmuqﬂﬂﬁyﬂgﬁm Ao ﬁwﬁymﬂq
Wadulszanar 30-40% (Tasviminyvesveaniailouszning application roll AU Qﬂﬂ’?:qﬁ
i li%eu usmsnaauuugnnag Ae thuflwzgnileuszrigesinvesgnnasiaes

A o J a a 4 o ] 4 o
Taoisuanmsi ldamsvgnuTonanatd lud uazi lvudelaoriunio sty

e ¢ ANy Ao & 1 A 9 e o Y, a
annaN ﬁﬂ'licb'ﬂllﬂﬂguaﬂym$HJULLWUU'I\‘]G]ﬂ']ﬂuup‘l')ﬁu']@.ﬂﬂaq FI]'lﬂuuﬂ@@@ﬂﬂjﬂﬁlUN@

U

Y o v a A

[ a @ 4
udni levuitaiuiieileanunsines Insinsasy vaaassiazidea (Powell, 1967)

9 1
N o =<

2 an = g; S Y 9 c»y o Y
UDNITNUIIUDNIDTH N AD ﬂ']iWli‘c’]iJUTﬁ@]"liG]fL‘lJiléUuﬂigiJ'lm 40-50% (IﬂﬂUTWUﬂ)LLa'J

3

o ¥ A o 9 2 4 g 0o q ¥ ay ¢ Y o o 9 )
HUVUATIMUNILVDGNNAN “l)'\‘]!‘]_luﬂ']TVI']6114L%a’]ﬂulucb'WﬁﬂllﬂUﬂ'ﬁV]'lllﬁﬂ (Howhng, 1974
9 o A [ X4 9 A o 9 ay I ax a o ~
'E)'NIQEJ VUIY DINITNNTNY, 2537) ﬂ']inlclflﬂﬁﬂﬁvnllﬁ\HL‘U‘UQﬂﬂaQLﬂu’)‘ﬁﬂ’]iWﬁ@]ﬁ'ﬂWﬁ%Wﬁﬁ]ﬁ’]

a 7 A . o o Y 9 2 A A S 9
@114“1)’1’“1’?%13@'%7]?!@ (Smith, 1982) Tﬂﬂ‘ﬂ’)ul‘]_]ﬂﬁﬂ%m\iﬂﬂﬂgﬂﬂaﬁﬂfﬂwJﬂ’J'liJﬁuﬂi;Nmﬂu@ﬂ



17

A =\ = Y] A o Y Qy A ] A ] @ =

LiJ’E)LTJiEJ‘]JW]‘c’J‘]Jﬂ‘ULﬂiﬂ\‘lﬂ'lllﬁ\ilL‘]J‘]JQﬂﬂﬁ\uﬂﬂ'J muwmflummsauq LHU DU A1TALLITIAN
v 9

A a3 1AurIY 1nde wazenTuaenausaa19q a1usasiuwaysIuhniwiladudu

wazii I HansErINanIzUIUMINIT 1A (Thomas and Atwell, 1997)

(Y] d v A A Al U 1 wAa A t% d’ J
3.2 wamsaaulsamsyaedIsnSinad lssuneantim@arinnvesamsy
. = va A 9 ~ Jd W o v Ao
Elevina Wazaaz (1997) Anwigaauiadainnvesamssiudilenainaans
Y A o 2 Yy 9 J J o Aa
mansosiutluuugnnasg anududuveainile 20% wag 50% (Iaerimiin) guugiin
Aa 9 ay Y 1 ~ a g Y1 [ g’ 1 o w
Amihwesgnnaaiiny 152°C wudwihninard lugldammsgaduii mmsazate fid
Mo Iamgandwihdn anumilaEudumiing 770 BU dsgeniwiled (0 BU) quivigil
A a a 4 @ o @ ~ a d 1w & A 3 1 a
Sunanad gveatlaiudilzndanswaid ludwiiiy 30°C Faliadiniuiledy (60.8°C)
ANUNTlagagaIIny 780 BU @nawils@y (900 BU) Anmwilaf 90°C m1iy 100 BU A1
uile@n (380 BU) ANundiaf 90°C H1a9a9h 30 W1iwidy 90 BU @1nuil@y (240 BU)
ANUUHAT 50°C MY 180 BU dndwiledu (400 BU) itazlimnsAuduminiy -400 BU g4
aduiladnad (-500 BU)
. . =2 o 4 Y v
Waliszewski iazaale (2003) ﬁﬂ‘]sl1ﬂ1'§ﬂﬂ!tﬂiﬁ§°’ﬂi%ﬂﬁ3‘c’lwuﬁ Musa var. valery Tag
A, 1 a o
FEmaniiaznenin 1aun wW519a1@ ik, phosphorylated, cross-linked phosphorylated 4@

Y
o o 4

T a o 1 ' J a
hydroxypropylated  WU1AIMIAAFVUIVDIAMT BN AR TugA1ganaassaulunn

[ a IS

AaA o = A 1 [ P [ FY ax
FTAUYUUHUNNIMITANHILASNYUNHN 50°C g 60°C Nﬂ’]q@ﬂ?’lﬁ@nﬁ%ﬂgﬂﬂﬂllﬂﬁﬂ'JEJ'J‘ﬁ

A o W @ 4 = a S 1 A d?' = < Y A A A d? A
NNLAY mmmi‘wmm’mamms%mmam"luwmmmummmﬂuaamaqmwgmwmu N

[

a o Y { 1 a 4 Jd a
sEAURUNY 50-70°C M damswesdagaiigauazganiwiledu e naais sauvendle
=\ o' =R A [ =) A A A a 4 d‘ ] Q'
Hanuasalumsazaled1nalinmidaudsmuninisIsnws na1a lusine ¥ 1atiunIg
d' a 4 =l a = [ J a d'
aza1y TagNguugil 50°C a5 FW3aIA luglainsazaiegannamssaunazi 60°C
J = a L= ~ J = a o A (; ~
AMSINTIAIA Iusianuansolumsazaeganga dansswinaa lugdedin L dnge
A aS A A :j = 1 ~ 1 0'1
Ao NAmaoInd1 maanuanuuanaaeinylautadlonlurreszezinar 72 ¥ 104 Tae
o [ 1 q'; 1 J a J 1 1 J a
Mmsiamanulann 24 ¥ T nuamsanGma ludaziingegauazgeninans yay
' S o A b} A 3 o A £ =
uagassaaulsnnriaiinul lduanulaanauloszezna 1M anus N UNNIUIUDG 72
o Y] [ T 3 1 4 a o,
#2114 MINATOUANUAIAINDMIUFUAUASHADNAZANY 3 TOU WUNAAT BN a1 Tl
Y
Y o 1 Jd A
M3TUIeBNINIA (17-27 %) AN MNAATFAL
a = 1Y vAa a Y d’ o 9

deaun UszAvgag (2534) Anwimsdsulegaantiaveswilsaudenioaiumis

2 ) v 9 ~ v o o v = wa
uuvugnnasg Tuutlsdrady uddrauntion uilsdudilevnas nazufladniion autidveuils

~ a d Aa 1 ~ 913 T A 3 = =] [ a
wmam'lum%mmmw"lwu wmmaumﬂumazmﬂmzuaﬂymmmmﬂﬂmﬂuﬁwm
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A A v I~ ] = =\ A o 3 =l = A [ Aaa A
fAovanwazluuHUNIazioen IaueniuulseneausuduasIsouLaz N aIve)
1 =1 a J o'/ = 4‘ [} [ = Q' [] A ld' A a
gouluuilansnad ludanoaien iedudaaziianuin luamniionas luaumiiounilady
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Table 1. Composition of control and low fat salad dressing in each sample.

Composition (%wb) Control Sample 1  Sample2  Sample3  Sample 4
Soy bean oil 42.0 37.0 32.0 22.0 12.0
PGS 0.0 2.0 4.0 8.0 12.0
Water 0.0 19.0 22.0 28.0 34.0
Yolk 6.3 6.3 6.3 6.3 6.3
Vinegar 6.5 6.5 6.5 6.5 6.5
Sweetened condensed milk 41.0 25.0 25.0 25.0 25.0
Salt 1.2 1.2 1.2 1.2 1.2

Mustard 3.0 3.0 3.0 3.0 3.0
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52 fAnmguanyazvesiadn
d = ?;’ U
5.2.1 easndszneumaniivesthaan
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a < (a 4 Y a
IareidTuna Tdsan anudu 18 (AOAC, 2000) Tusiu (Bligh and Dryer, 1959) tazyFuna
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5unasnuanaunIsn 9
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UNN 3
NatazITAUNANINAADS

1. auliAvIamsEUIAY

g = ¢ v
1.1 23nUsznouMUANve @M I¥U
J = I v = J 9 a J 9
paAsznouMuAveIdmMI B UML) ANTFU1IVIIABANLA 105 LASTAITFU1)
dy Y J 9 09: a A (a = ] l =
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ozl ladal (’E]%lliﬂﬁ 1.41%) ﬁ@ﬂ'ﬁ“]f"lslﬁ’)"lﬂ?ﬂ’é)ﬂﬂ%a 105 %ﬂﬂgiuﬂ@uﬁ@ni‘vﬂhﬂ‘iMTm
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e

Aa a ) =1 [V 1 1 AA (A a
aziilamlunang (eziilae 14.96%) tazamsyinudeadasglunquinilsuueziiTaags

a Y o 1 4 1 ¢ w a
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£ a a ~ 1 Y] dy =Y a s 9 Y 1
AU, 2546) %Qﬂﬁﬂ1m9$ujaﬁﬂl!ﬁﬂﬁ'l\iﬂuuﬂgu’flﬂﬁwaﬂﬂﬁﬂﬂﬁﬂ'mc]Gllf]\iﬁgnﬁﬂfsll'l'] ]’lﬂllﬂ

[

MAIMINOIAIAZNITAZAY MTIAADANA MIYFY (Varavinit e al, 2003) dNIANIIANY
Fou auiianss le Taduazauaiansings Insnsasy (Noosuk er al., 2003; Noosuk er dl.,

2005)

Table 2. Chemical compositions of native starches from Glutinous, Jasmine and Chiang rice.

Starch
Chemical composition
Glutinous Jasmine Chiang

Protein (%db) 0.27+0.00 0.37+0.00 0.64+0.01
Fat (%db) 0.51+0.02 0.52+0.02 0.58+0.01
Ash (%db) 0.20+0.02 0.18+0.01 0.26+0.02
Moisture (%db) 11.37+0.05 8.31+0.53 13.88+0.04
Amylose (%db) 1.41+0.24 14.96+0.70 20.16+0.07

Note: Each value is mean of triplicate + SD.
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Figure 5. SEM micrographs (x5000) of native starches from Glutinous (a), Jasmine (b) and

Chiang (c) rice.
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1.2.2 Tnsea319wan (crystallinity)
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Figure 6. Crystallinity pattern of native starches from Glutinous (NGS), Jasmine (NJS) and

Chiang (NCS) rice.
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Figure 7. FTIR spectra of native starches from Glutinous (NGS), Jasmine (NJS) and Chiang

(NCS) rice. The arrow indicates peak at 1022 and 1047 em
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Figure 8. Water absorption index (WAI) and water solubility index (WSI) of native starches from

Glutinous (NGS), Jasmine (NJS) and Chiang (NCS) rice.
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Figure 9. Pasting profile of native starch pastes from Glutinous (NGS), Jasmine (NJS) and Chiang

(NCS) rice.

Table 3. Viscosity parameters from Rapid Visco Analyzer of native starch pastes from Glutinous

(NGS), Jasmine (NJS) and Chiang (NCS) rice.

Pasting
Peak Viscosity Final Viscosity Breakdown Setback

Starch Temperature
(mPa.s) (mPa.s) (mPa.s) (mPa.s)

°C)
NGS 68.65 +0.08 352833%430.75  2530.67°+3.84  1886.33'+15.81  888.67°+16.76

NJS 70.45°40.09

NCS 77.58'+0.23

2812.33"+13.77

2924.67°+53.58

2623.67°+20.22

4299.67'+114.17

1765.00°+11.53

1109.33°+56.79

1576.33"+18.10

2484.33°+£108.44

Note: Each value is mean of triplicate = SD. Different superscripts in each column denote

significant differences (p<0.05).
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Figure 10. Relationship of apparent viscosity and shear rate of native starches from Glutinous
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Figure 11. Relationship of shear stress and shear rate of native starches from Glutinous (NGS),

Shear rate (1/s)

Jasmine (NJS) and Chiang (NCS) rice at 60°C.
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Figure 12. SEM micrographs (x100) of pregelatinized starches from Glutinous (a), Jasmine (b)
and Chiang (c¢) rice (Drum dryer input parameters: starch concentration 35% (db),

drum temperature 110°C and rotation speed 4 rpm).
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Figure 13. Crystallinity pattern of native starches from Glutionus (NGS), Jasmine (NJS) and
Chiang (NCS) rice, and pregelatinized starches from Glutinous (PGS), Jasmine (PJS)
and Chiang (PCS) rice. (Drum dryer input parameters: starch concentration 35% (db),

drum temperature 110°C, rotation speed 4 rpm) The arrow indicates peak at 20°20).

1047,

PCS

PJS

Intensity
%

PGS

1200 1100 1000 900 800 700 600
Wave number (cm'l)
Figure 14. FTIR spectra of pregelatinized starches from Glutinous (PGS), Jasmine (PJS) and
Chiang (PCS) rice. (Drum dryer input parameters: starch concentration 35% (db),

drum temperature 110°C, rotation speed 4 rpm) The arrow indicates peak at 1047cm’".
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Figure 15. Crystallinity pattern of pregelatinized starches from Glutinous (PGS) (a), Jasmine
(PJS) (b) and Chiang (PCS) (c) rice. (Drum dryer input parameters: starch
concentration 35% (db), drum temperature 110°C 117°C and 123°C and rotation

speed 4 rpm) The arrow indicates peak at 200(29).
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Figure 16. FTIR spectra of pregelatinized starches from Glutinous (PGS) (a), Jasmine (PJS) (b)
and Chiang (PCS) (c) rice. (Drum dryer input parameters: starch concentration 35%

(db), drum temperature 110°C 117°C and 123°C and rotation speed 4 rpm) The arrow

indicates peak at 1022 and 1047 cm'.
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Figure 17. Crystallinity pattern of pregelatinized starches from Glutinous (PGS) (a), Jasmine
(PJS) (b) and Chiang (PCS) (¢) rice. (Drum dryer input parameters: starch drum
temperature 110°C, concentration 30% (db) rotation speed 4 rpm (30% + 4 rpm) and

concentration 35% (db) rotation speed 2 (35% + 2 rpm) and 4 rpm (35% + 4 rpm))

The arrow indicates peak at 200(29).
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Figure 18. FTIR spectra of pregelatinized starches from Glutinous (PGS) (a), Jasmine (PJS) (b)
and Chiang (PCS) (c) rice. (Drum dryer input parameters: starch drum temperature
110°C, concentration 30% (db) rotation speed 4 rpm (30% + 4 rpm) and concentration

35% (db) rotation speed 2 (35% + 2 rpm) and 4 rpm (35% + 4 rpm)) The arrow

indicates peak at 1047 em .
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Table 4. Intrinsic viscosity [77] of native and pregelatinized starches from Glutinous (PGS),

Jasmine (PJS) and Chiang (PCS) rice (Drum dryer input parameters: starch

concentration 35% (db), drum temperature 110°C 117°C and 123°C and rotation speed

4 rpm).
Conditions
Starch [77] (ml/g)
(% /°C/rpm)
PGS 35/110/4 173.573"£1.104
35/117/4 152.030°+1.287
35/123/4 145.280°+0.973
PJS 35/110/4 153.410"£2.783
35/117/4 145.414"+1.290
35/123/4 124.678°+1.174
PCS 35/110/4 152.273"+3.145
35/117/4 150.587'+2.440
35/123 /4 148.867°+1.222

Note: Each value is mean of triplicate + SD. Different superscripts in each rice starch denote

significant differences (p<0.05).
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Table 5. Intrinsic viscosity [77] of native and pregelatinized starches from Glutinous (PGS),

Jasmine (PJS) and Chiang (PCS) rice (Drum dryer input parameters: starch

concentration 35% (db), drum temperature 110°C and rotation speed 2 rpm and 4 rpm).

Conditions

Starch [77] (ml/g)
(% /°C/rpm)

PGS 35/110/4 173.573"£1.104
35/110/2 167.323°+1.090
PJS 35/110/4 153.410"+2.783
35/110/2 134.684°+0.697
PCS 35/110/4 152.273"+3.145
35/110/2 146.303'2.110

Note: Each value is mean of triplicate + SD. Different superscripts in each rice starch denote

significant differences (p<0.05).

Table 6. Intrinsic viscosity [77] of native and pregelatinized starches from Glutinous (PGS),

Jasmine (PJS) and Chiang (PCS) rice (Drum dryer input parameters: starch

concentration 30% and 35% (db), drum temperature 110°C and rotation speed 4 rpm).

Conditions
Starch [77] (ml/g)
(% /°C / rpm)
PGS 35/110/4 173.573"+1.104
30/110/4 160.133"+1.714
PJS 35/110/4 153.410"+2.783
30/110/4 132.254°£0.949
PCS 35/110/4 152.273"+3.145
30/110/4 153.746 +1.259

Note: Each value is mean of triplicate = SD. Different superscripts in each rice starch denote

significant differences (p<0.05).
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indices)
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Figure 19. Water absorption index (WAI) (a) and the water solubility index (WSI) (b) of native and

pregelatinized starches from Glutionus, Jasmine and Chiang rice (Drum dryer input

parameters: starch concentration 35% (db), drum temperature 110°C and rotation speed 4

rpm).
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Only in this region will maltese cross, X-ray order

and DSC endotherm can be seen.
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Figure 20. Typical relationships between parameters used to estimate the amount of starch
conversion (modified from Mitchell ef al., 1997) (a), water absorption index (WAI)
(b) and water solubility index (WSI) (c) of pregelatinized starches from Glutinous
(PGS), Jasmine (PJS) and Chiang (PCS) rice. (Drum dryer input parameters: starch
concentration 35% (db), drum temperature 110°C 117°C and 123°C and rotation

speed 4 rpm).
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Water absorption index (WAI) (a) and water solubility index (WSI) (b) of
pregelatinized starches from Glutinous (PGS), Jasmine (PJS) and Chiang (PCS) rice
(Drum dryer input parameters: starch drum temperature 110°C, concentration 30%
(db) rotation speed 4 rpm (30% + 4 rpm) and concentration 35% (db) rotation speed

2 rpm (35% + 2 rpm) and 4 rpm (35% + 4 rpm)).
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Figure 22. RVA profiles of pregelatinized starches from Glutinous (PGS), Jasmine (PJS) and
Chiang (PCS) rice (Drum dryer input parameters: starch concentration 35% (db),

drum temperature 110°C and rotation speed 4 rpm).
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Figure 23. RVA profile of pregelatinized starches from Glutinous (PGS) (a), Jasmine (PJS) (b)

and Chiang (PCS) (¢) rice (Drum dryer input parameters: starch concentration 35%

(db), drum temperature 110°C, 117°C and 123°C and rotation speed 4 rpm).
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Figure 24. RVA profile of pregelatinized starches from Glutinous (PGS) (a), Jasmine rice (PJS)
(b) and Chiang (PCS) (c) rice (Drum dryer input parameters: starch drum temperature
110°C, concentration 30% (db) rotation speed 4 rpm (30% + 4 rpm) and concentration

35% (db) rotation speed 2 rpm (35% + 2 rpm) and 4 rpm (35% + 4 rpm)).
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Figure 25. Apparent viscosity of pregelatinized starches from Glutinous (PGS) and Jasmine (PJS)
rice was measured at 25°C over the shear rate of 10-1000 s . (Drum dryer input
parameters: starch concentration 35 % (db), drum temperature 110°C, 117°C and

123°C and rotation speed 4 rpm).
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Table 7. Consistency index (k), flow behavior index (n) and apparent viscosity at shear rate

110 s" (M,,,) of pregelatinized starches from Glutinous (PGS) and Jasmine (PJS) rice

(Drum dryer input parameters: starch concentration 35% (db), drum temperature 110°C

117°C and 123°C and rotation speed 4 rpm).

Conditions .
Starch k (Pas) n N, (Pas)
(% /°C/rpm)
PGS 35/110/4 0.263°+0.006 0.720"+0.000 0.081°40.002
35/117/4 0.290°£0.010 0.717"£0.006 0.084°+0.001
35/123 /4 0.370"£0.010 0.697°£0.006 0.094"0.001
PJS 35/110/ 4 0.260"£0.000 0.650" +0.000 0.049°£0.000
35/117/4 0.267"£0.006 0.650"£0.000 0.050°+0.001
35/123/4 0.283"+0.006 0.647 +0.006 0.052"+0.001

Note: Each value is mean of triplicate

significant differences (p<0.05).

+ SD. Different superscripts in each rice starch denote
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Table 8. Consistency index (k), flow behavior index (n) and apparent viscosity at shear rate
110 s" (M,,,) of pregelatinized starches from Glutinous (PGS) and Jasmine (PJS) rice
(Drum dryer input parameters: starch concentration 35% (db), drum temperature 110°C

and rotation speed 2 rpm and 4 rpm).

Conditions .
Starch k (Pas) n N, (Pas)
(% /°C/rpm)
b b
PGS 35/110/4 0.263 +0.006 0.720"+0.000 0.081 +0.002
35/110/2 0.361°+0.078 0.727°+0.006 0.087°+0.001
PJS 35/110/4 0.260'+0.000 0.650" +0.000 0.049"+0.000
35/110/2 0.267'+0.012 0.640'+0.010 0.048"+0.001

Note: Each value is mean of triplicate + SD. Different superscripts in each rice starch denote

significant differences (p<0.05).

Table 9. Consistency index (k), flow behavior index (n) and apparent viscosity at shear rate
110 s (M,,,) of pregelatinized starches from Glutinous (PGS) and Jasmine (PJS) rice
(Drum dryer input parameters: starch concentration 30% and 35% (db), drum

temperature 110°C and rotation speed 4 rpm).

Conditions .
Starch k (Pas) n N, (Pas)
(% /°C/rpm)
b b
PGS 35/110/4 0.263 +0.006 0.720"+0.000 0.081 +0.002
b
30/110/4 0.487°+0.011 0.671 +0.004 0.098"+0.000
PJS 35/110/4 0.260°0.000 0.650" +0.000 0.049°+0.000
b
30/110/4 0.377°£0.010 0.597 +0.002 0.055"+0.001

Note: Each value is mean of triplicate = SD. Different superscripts in each rice starch denote

significant differences (p<0.05).
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Figure 26. Apparent viscosity of pregelatinized starches from Glutinous (PGS) (a) and Jasmine
(PJS) (b) rice was measured at 25°C over the shear rate of 10-1000 s (Drum dryer
input parameters: drum temperature 110°C, starch concentration 30 % (db) rotation
speed 4 rpm (30% + 4 rpm) and concentration 35 % (db) rotation speed 2 rpm (35% +

2 rpm) and 4 rpm (35% + 4 rpm)).
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Table 10. Water absorption index (WAI) and water solubility index (WSI) of commercial

pregelatinized starch (CPS) compared to pregelatinized starches from Glutinous

(PGS), Jasmine (PJS) and Chiang (PCS) rice. (Drum dryer input parameters: starch

concentration 30% and 35% (db), drum temperature 110°C 117°C and 123°C and

rotation speed 2 rpm and 4 rpm).

Conditions WAI WSI
Starch
(% /°C/rpm.) (g/e) (%)
CPS - 29.67" +1.40 15.16 £ 0.14
PGS 35/110/4 29.25"+ 1.02 27.10°+ 1.18
35/117/4 25.12°+0.62 29.14°+1.33
35/123 /4 22.44° £2.06 41.57"+3.04
35/110/2 26.92° +0.77 30.51°+0.44
30/110/ 4 21.49° £ 1.69 39.67° + 1.93
PJS 35/110/4 20.55°+0.06 8.14 £ 0.10
35/117/4 21.05°+0.18 9.83%+0.71
35/123 /4 21.56° +0.06 10.41"+0.05
35/110/2 20.61°+0.04 10.00% + 0.44
30/110/4 20.81°+0.39 9.31%+£0.23
PCS 35/110/4 10.71' +£0.38 4.65' +0.09
35/117/4 1172 +0.24 507 +0.14
35/123/4 15.74" £ 0.67 6.07" £ 0.86
35/110/2 13.68° + 0.26 5.65 +0.48
30/110/4 10.83' +0.14 5.56 +0.30

Note: Each value is mean of duplicate = SD. Different superscripts in each column denote

significant differences (p<0.05).
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Table 11. Viscosity parameter from Rapid Visco Analyzer of commercial pregelatinized starch

(CPS) compared to pregelatinized starches from Glutinous (PGS), Jasmine (PJS) and

Chiang (PCS) rice. (Drum dryer input parameters: starch concentration 30% and 35%

(db), drum temperature 110°C 117°C and 123°C and rotation speed 2 rpm and 4 rpm).

Cold Peak Hot Peak
Conditions Breakdown Setback Final Viscosity
Starch Viscosity Viscosity
(%/°C/rpm.) (mPa.s) (mPa.s) (mPa.s)
(mPa.s) (mPa.s)

CPS - 5545.33%£121.58 - - - -

PGS 35/110/4 375450 +37.48 - - ; ]
35/117/4  2106.00°432.53 - - - ;
35/123/4  1388.004209.30 - - - -
35/110/2  3485.50£132.23 - - - ;
30/110/4  1799.67+126.06 - - - -

PJS 35/110/4  9275.00+84.85 - - . .
35/117/4 792450 +7.78 - - - -
35/123/4  5511.00214.96 - - - -
35/110/2  8720.00 +148.89 - - - -
30/110/4  7724.50°+78.49 - - - ;

PCS  35/110/4 - 4969.00°439.60  3598.504330.22  2879.50£181.73  4250.00+108.89
35/117/4 - 4858.00431.11 3572504354  3004.50°:72.83  4290.00 +45.25
35/123/4 - 5480.00°£90.51  3893.50' 4031  2796.00°+287.00 4382.50 +236.88
35/110/2 - 6046.50'£127.99  4162.50°+64.35  2862.50 £34.65  4746.50 +98.29
30/110/4 - 5059.50°+13.44  3635.00435.36  2887.50°£299.11  4792.00:428.51

Note: Each value is mean of duplicate £ SD. Different superscripts in each column denote

significant differences (p<0.05).
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Table 12. Consistency index (k), flow behavior index (n) and apparent viscosity at shear rate

110s" (M,,,) of commercial pregelatinized starch (CPS) compared to pregelatinized

starches from Glutinous (PGS), Jasmine (PJS) rice. (Drum dryer input parameters:

starch concentration 30% and 35% (db), drum temperature 110°C 117°C and 123°C

and rotation speed 2 rpm and 4 rpm).

Conditions .
Starch k (Pa.s) n N, (Pa.s)
(% /°C / rpm) e
0 rpm
Commercial - 3.750'+0.121 0.570"+0.000 0.465 +0.007
b
PGS 35/110/ 4 0.263°+0.006 0.720" +0.000 0.081°+0.002
d b d
35/117/4 0.290°+0.010 0.717 +0.006 0.084°+0.001
35/123/4 0.370"£0.010 0.697 +0.006 0.094°+0.001
d d
35/110/2 0.361°+0.078 0.727"+0.006 0.087 +0.001
b d b
30/110/4 0.487 +0.011 0.671°+0.004 0.098 +0.000
PJS 35/110/4 0.260°+0.000 0.650° +0.000 0.049%"£0.000
h
35/117/4 0.267 +0.006 0.650°+0.000 0.050%"£0.001
ed ef fg
35/123/4 0.283°+0.006 0.647° +0.006 0.052 5£0.001
35/110/2 0.267 +0.012 0.6400.010 0.048"£0.001
f
30/110/4 0.377°£0.010 0.597% £0.002 0.055 +0.001

significant differences (p<0.05).

Note: Each value is mean of duplicate + SD. Different superscripts in each column denote
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Figure 27. RVA profile of commercial pregelatinized starch.
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Figure 28. Apparent viscosity of commercial pregelatinized starch was measured at 25°C over the

shear rate of 10-1000 s .
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Table 13. Chemical compositions and caloric values of control and low fat salad dressings.

Moisture Caloric
Salad Fat Carbohydrate Protein Ash
content values
dressing (% db) (% db) (% db) (% db)
(% db) (kcal/100g)

Control  26.2540.02 56.08'+0.36  38.54°+0.34  3.11t0.01  2.27°+0.01  671.30°+1.89
Sample I 53.56°40.05 60.79°£0.63  33.44°+0.62  3.13't0.02  2.64°:0.01 693.35°+3.26
Sample2  56.57°40.16 58.05°+0.23  35.86'+0.38  3.32°40.01  2.77°+0.01  679.13°40.64
Sample 3 59.13°£0.06 45.89°40.13  47.42°+0.12  3.65°£0.05 3.05'+0.01 617.30°£0.84

Sample 4  67.56'£0.30 31.38°:0.19  61.27'+0.30  3.89°:0.03  3.46'+0.01 543.09°+1.84

Note: Each value is mean of triplicate = SD. Different superscripts in the column for each salad

dressing denote significant differences (p<0.05).
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Table 14. Particle size of oil droplet control and low fat salad dressings.

Salad dressing Particle size (um)
Control 4.135°+0.123
Sample 1 4.616'+0.074
Sample 2 2.187°+0.013
Sample 3 2.142°+0.013
Sample 4 1.935"£0.097

Note: Each value is mean of triplicate + SD. Different superscripts in the column for each salad

dressing denote significant differences (p<0.05).
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Figure 29. Optical microscope (x400) of control (a) and sample 1 (b), sample 2 (c), sample 3 (d)

and sample 4 (e) of low fat salad dressing.
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Figure 30. Apparent viscosity of control and low fat salad dressings was measured at 25°C over

the shear rate of 1-100 s .
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Figure 31. Storage modulus (GS of control and low fat salad dressings was measured at 25°C

over the frequency of 1-100 s
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Table 15. Stability of control and low fat salad dressings.

Salad dressing Stability (%)
Control 95.56 +0.77
Sample 1 82.67+0.00
Sample 2 87.11°+0.77
Sample 3 98.33"+£0.00
Sample 4 100.00'+0.00

Note: Each value is mean of triplicate + SD. Different superscripts in the column for each salad

dressing denote significant differences (p<0.05).
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Table appendix B1 Water absorption index (WAI) and water solubility index (WSI) of starches
from Glutinous (PGS), Jasmine (PJS) and Chiang (PCS) rice after
pregelatinization. (Drum dryer input parameters: starch concentration 35%

(db), drum temperature 110°C 117°C and 123°C and rotation speed 4 rpm)

Conditions WAI WSI
Starch

(% /°C/rpm) (g/e) (%)
PGS 35/110/4 29.25" +1.02 27.10°+1.18
35/117/4 25.12° £0.62 29.14° + 1.33
35/123/4 22.44°+2.06 41.57" £3.04
PJS 35/110/4 20.55"+0.06 8.14°+0.10
35/117/4 21.05"+£0.18 9.83"+0.71
35/123/4 21.56" +0.06 10.41" £ 0.05
PCS 35/110/4 10.71°+0.38 4.65° +0.09
35/117/4 11.72° + 0.24 507°+0.14
35/123/4 15.74" + 0.67 6.07" +0.86

Note : Each value is mean of duplicate + SD. Different superscripts in the column for each rice

starch denote significant differences (p<0.05).
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Table appendix B2 Water absorption index (WAI) and water solubility index (WSI) of starches
from Glutinous (PGS), Jasmine (PJS) and Chiang (PCS) rice after
pregelatinization. (Drum dryer input parameters: starch concentration 35%

(db), drum temperature 110°C and rotation speed 2 rpm and 4 rpm)

Conditions WAI WSI
Starch

(% /°C/rpm) (g/e) (%)
PGS 35/110/ 4 29.25" + 1.02 27.10°£1.18
35/110/2 26.92° +0.77 30.51" +£0.44
PIS 35/110/4 20.55"+0.06 8.14° £0.10
35/110/2 20.61" £ 0.04 10.00" + 0.44
PCS 35/110/ 4 10.71° +£0.38 4.65" +0.09
35/110/2 13.68" £ 0.26 5.65" +0.48

Note : Each value is mean of duplicate = SD. Different superscripts in the column for each rice

starch denote significant differences (p<0.05).

Table appendix B3 Water absorption index (WAI) and water solubility index (WSI) of starches
from Glutinous (PGS), Jasmine (PJS) and Chiang (PCS) rice after
pregelatinization. (Drum dryer input parameters: starch concentration 30%

and 35% (db), drum temperature 110°C and rotation speed 4 rpm)

Conditions WAI WSI
Starch

(% /°C/rpm) (g/g) (%)
PGS 35/110/4 29.25"+1.02 27.10° + 1.18
30/110/4 21.49° +1.69 39.67"+1.93
PJS 35/110/4 20.55"+0.06 8.14° £0.10
30/110/4 20.81"+0.39 9.31"+0.23
PCS 35/110/4 10.71° £ 0.38 4.65" +0.09
30/110/4 10.83" £ 0.14 5.56"+0.30

Note : Each value is mean of duplicate + SD. Different superscripts in the column for each rice

starch denote significant differences (p<0.05).
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Table appendix B4 Viscosity parameter from Rapid Visco Analyzer of pregelatinized starches

from Glutinous (PGS), Jasmine (PJS) and Chiang (PCS) rice. (Drum dryer

input parameters: starch concentration 35% (db), drum temperature 110°C

117°C and 123°C and rotation speed 4 rpm)

Cold Peak Hot Peak
Conditions Breakdown Setback Final Viscosity
Starch Viscosity Viscosity
(%/°C/rpm) (mPa.s) (mPa.s) (mPa.s)
(mPa.s) (mPa.s)

PGS 35/110/4  3754.50'+37.48 - - - -
35/117/4  2106.00 +32.53 - - - -
35/123/4  1388.00+209.30 - - - -

PIS  35/110/4  9275.00 +84.85 - - - -
35/117/4  7924.50°+7.78 - - - -
35/123/4  5511.00 £214.96 - - - -

b b
PCS 35/110/4 - 4969.00 £39.60  3598.50 +330.22 2879.50ai181.73 4250.00ai108.89
b b
35/117/4 - 4858.00 £31.11 3572.50 £3.54 3004.50ai72.83 4290.00245.25
35/123 /4 - 5480.00'490.51  3893.50'+40.31  2796.00 287.09  4382.50 +236.88
Note : Each value is mean of triplicate £ SD. Different superscripts in each column denote

significant differences (p<0.05).



102

Table appendix B5 Viscosity parameter from Rapid Visco Analyzer of pregelatinized starches

from Glutinous (PGS), Jasmine (PJS) and Chiang (PCS) rice. (Drum dryer

input parameters: starch concentration 35% (db), drum temperature 110°C

and rotation speed 2 rpm and 4 rpm)

Cold Peak Hot Peak
Conditions Breakdown Setback Final Viscosity
Starch Viscosity Viscosity
(%/°C/rpm) (mPa.s) (mPa.s) (mPa.s)
(mPa.s) (mPa.s)
PGS 35/110/4  3754.50'+37.48 - - - -
35/110/2 3485.5061132.23 - - - B
PIS  35/110/4  9275.00 +84.85 - - - -
b
35/110/2 8720.00 +£148.89 - b - B
b b b
PCS 35/110/4 - 4969.00 £39.60  3598.50 +330.22 2879.50ai181.73 4250.00 +108.89
35/110/2 - 6046.50'£127.99  4162.50°£64.35  2862.50'+34.65  4746.50£98.29
Note : Each value is mean of triplicate £ SD. Different superscripts in each column denote

significant differences (p<0.05).
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Table appendix B6 Viscosity parameter from Rapid Visco Analyzer of pregelatinized starches

from Glutinous (PGS), Jasmine (PJS) and Chiang (PCS) rice. (Drum dryer

input parameters: starch concentration 30% and 35% (db), drum temperature

110°C and rotation speed 4 rpm)

Cold Peak Hot Peak
Conditions Breakdown Setback Final Viscosity
Starch Viscosity Viscosity
(%/°C/rpm) (mPa.s) (mPa.s) (mPa.s)
(mPa.s) (mPa.s)
PGS  35/110/4  3754.50'+37.48 - - - -
b
30/110/4  1799.67 £126.06 - - - B
PIS  35/110/4  9275.00'+84.85 - - - -
b
30/110/4 7724.50 +£78.49 - - - B
b b
PCS 35/110/4 - 4969.00 £39.60  3598.50 £330.22 2879.50ai181.73 4250.00ai108.89
30/110/4 - 5059.501&13.44 3635.003i35.36 2887.50ai299.11 4792.00ai428.51
Note : Each value is mean of triplicate £ SD. Different superscripts in each column denote

significant differences (p<0.05).
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