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Abstract

The objectives of this research were to select an appropriate amylose content in rice flour,
study the optimum condition of pregelatinized rice flour production, and study the appropriate ratio
of donut cake production using rice flour and pregelatinized rice flour to substitute wheat flour. It was
found that rice flour with higher amylose content (24%) gave low retrogradation together with lower
oil absorption compared to the flour with lower amylose content (15%). Donut cakes made with wheat
flour, rice flour and pregelatinized rice flour in ratio 55 : 30 : 15 yielded the most preferred donuts.
In addition,it gave 22.6% oil reduction in the product compared to the control sample
(100% wheat flour) ;whereas results of a pair preference test showed that both products were not
significantly different. The results of this study can be used for donut lovers who prefer reduced

fat donuts.

Keywords: Amylose, rice flour, modified starch, pregelatinized rice flour, donut cakes, retrogradation.
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utlidradnddinnuesdela sineiu 2 svau Ae axdala dunanadedeudng guay
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Wuihadnidie 2 ataunaniaiman Teelduilednaidn 50%  wnunuilk 1a meuiy
Tniin msnlduth "adaumsma auaNLdlileeslativAMN35994 Shih et al. (2001)Ina1dAT09
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3. MIHARLATASIA AU NiRvaswilet1R NI LAa R bud
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(W/w) ﬁﬁuﬂﬁ@uv’ﬁ’]Lﬂ?l‘mﬁﬁLLﬁ\‘lLLUUQﬂﬂ’@:ﬂ@:ﬁﬂ%ﬂﬂ')’mﬁu%ﬁ’] 40 Ib/if MUEUNITNAADILLL
2x2 Full Factorial ImﬂLLﬂ?ﬁuizﬂzﬁNﬁ‘zﬂd’N@”ﬂﬂé\i (0.08 WAT 0.25 NN.) WATAIINITITALUD
Qﬂﬂgx‘l (12 uaz 18 rpm) AR AUANHUSIAINARNUTLASNANAATANUARY NI IUNNTNAR
utladnaidnnTiaans lud

hufleinadnrsaanAlugild inmsa auAns Wi A AINNTL (NTEMsaegn 1mnss, 2516
wazmsa au NTRYeduilNddInTIaaR g Tawn ﬁ‘ﬂﬁﬂﬁ?@ﬂﬁuﬁ’l (A.A.C.C, 1976) ATt
N7AYAEYN (Anderson et al., 1969) naitlAsutlasanamiln uasdnmnislase $19 vaadinutls
L%f'JEILFﬁ?I@\‘I Scanning Electron Microscope (SEM) @'u NEO 1455 VP lag/ldnnasueng 500 Lin

4. MFRANULLLATAALAAN _ATIANNIUNITNARDY
nsaanuuy mslatinldas Mixture design T9ilun1Imaaesn aun Naed 9 lnsande

o a 4 o A o \ . . A v
uanN13NIn einslasuuladng aures autlsznaule  aulszneunmaslu meazses
fnnsulasunilasion uarnasNaas lszNaLTNNARBIVMATL 100% AINNMIMARBALLENEY
(Preliminary experiment) 1§ _msviavun 7 a9 Inglddoeneuileusazaiin Aa uils 14 40 - 60 %,
uiled1a1dn 30 - 40 %, uazuildnoldmsiaamlug 10-20 % Toedl ;99 1-7 A6m31 upesutls

a A = ¥ ¥ ¥ ¥ a al & o ds/ A
3ailn Aa uily 1&: uilidadn: uilednadwiiaanmlud 59 An 60 : 30 : 10,50 : 40 : 10, 40 : 40 : 20,
50 : 30 : 20, 50 : 35 : 15, 45 : 40 : 15, WA 55 : 30 : 15 MINANAL inn1snenlniin Inglinznznes
wiassawaL “wigugnas 12 o Ideamgilunimentsann 175°C wailszanm 45 3w
uiunsenusazsuaesiatin anduinnisdniaan msletv Tnanimme eunietss m ud
Tnesld 9 point-hedonic scale TnerldgTnauan 16 Au waznFaumaulsunmllsiiv BunauT
waziFunnlady Anden AsAAN ANY 1 A3 ANULMA BUANTEUTENHLEINA AU B0 AL
1nedEnn eUAMNTELFNBENNE (Paired Preference Test) WiauiuIntimiAn msnnsgiunvinain
anuil 18 100% taedgne ausesmaudiauestaufatinglanInndiu

NN5ATITUNNG DR

NSAATNZANANY B 19 Analysis of variance uazitRoufiauAeanlngld DMRT
wsusulsRilAn Significant F - Values (P<0.05)

TUN93AINZINATEINIINA AUAINTALTBIAIDLNNE BIUNAAINAITINAINITUDY
O’ Mahony (1985)
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HANSNARBIUAZIRITUNANITNARDY
1. wdAMLAnIEMwaaLledaen
lunisssitiuaiannauuarFunuilsaugesuilediadn 2 afin dengdnd

Bunasanuauiazilsfuliuansteiuedredide AnIe ANZAUANNITRTW 95% AIATS 1

A a 7 2 d‘d o
M99 1 wilEnelnan naauidld nidsunuezidala  15% way 24%

wiladna1dn axdlala (% dry wt) ANNT (%) TR (%)
azdlala #n 15 11.3° 6.8 °
azifala Urunanedie 9 24 12° 73°

'
o

*Aafeidfadneswdauiuluunfslddanuunnsnsivednelide Ayne R (P>0.05)

=& a A‘I A dl b4 v 4 dl
nsAne wlAnnaasuudasaanunilaiialinonufaurilneiasas Brabender

Visco - Amylograph 1A gnuldanntiuiinnsun Fraflunnse dan addumnme 2 wuda
uilidadnfiBunuesdela 16% uay 24% Hgmuugiiaand ludiadu (GT) 82.5°C naz 85.5°C
FANANAL AN GT HAH “NAUSILIZEZ08IN99esH 41077 GT _ssasldinanisuuiundndig
8 GT AN (T, 2532) nasaniianisiaans ludlrdundn wauilaznassann IiNanuviaiaaw
TruAAuviln 9 paesuilednadndiBuanesdala 15% uaz 24% Aa 169 uA127 ANAIAL
woaeduilednadnFunuesdala  15% wasdaldandnutldnaidndiunuezdala  24%
AHNHANMAN 50°C aaquilvdnaldnBunnesdela 15% uay 24% AL 427 uay 322
FONANAL N1TARANMANT 50°C 1 ASlWiLDY NITANNSAANIAUAIIEY AN5T (retrogradation)
NIFATUIUNIAINITAUGAY (set back) AB AINULAT 50°C audaaAmmila 9 A Uaangdn

pRp= A o o A Iy Y Aol o 2 A A o .
wilenfnspumamaeuilsdtndnliuiuesdala  24% TelAn1AUAINAL +195 'au

v v dld o a A o =®
uflednadmdiBunuesdala  16% aziiAnnsausa aDv +268

A15149 2 Nsilasunlaspanuuiiaialeiuauiautesutadndnnlesdala snaiu

% aziala lu Gelatinization ANNHUTA 4 AN NN3ALFY
uiladqLan Temperature (°C) (BU) 50 °C (BU) (BU)
15 82.5 169 427 +268
24 85.5 127 322 +195

BU = Brabender Unit
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2. waraslfunuaziala AanuLUuldaTadlalnlAn
AT 36 A9ANHLLELerealnin AR nwil "AdauLazIUNLNG qusaeuiladnadn
A58 Tt d LT esTe s 15% war 24% lFAnAdnnwdiielduansinaii
ateilily AN BRWenFuumeuiulaindn msacuax
H > = A Iy y ala o o
AMNUANIINAADIYN asdunau asiaanuilvinadnddiunuesdeola 9 24%) T4
lunnmeaassiald Wesannlidinishusiann (Arnnsausn sluan Tinand i lRansue
X , & = ~ o Y Ao o o By
waluuduudauazilaanuanniian) wazuthdnndnndliunuesiala 9 wsagaduiildunn
A9utladad AN uesela AN (Deobald, 1972; Pomeranz, 1971) Adiil A9MeiannIg
anupasiniin wanainiuildiaidimianisdn aulngjasiiazfala  diunaisis sRande

16 zaanndnuildnadniiBunoessdala s lEuanadneiy

-1 o v A a = v v A a 1% v
M99 3 AnulduileresininiAnnananuil "auazindiniAnnuanannuiednaiEn

A9 ANLUULED (kgD
Tnilnmdnivinannuila 18 100 % ( AsALIAN) 44°
Tninmdniununuils "asnsuilsdnadnaziala s 46°
Tniimdnnunuiuile "adaeutlidnndnasdala g 47°

o Aao -

*Aaaafdfdneswdauiuluwnafslddanuunnsnaiuednedde Aymie G (P>0.05)

3. HaTRINSHARLAT NiRUwiledR N IAaR bud

3.1 mmmmwamﬂﬁmLf%”]w?mmﬁ"l,m%ﬂeLf’ﬁm"}'mﬁ']LLﬁ\‘iLLUU@Jﬂﬂ%@@J’ dussnge 4
AN9Ne 4 N@‘ﬂ@\iﬂ'ﬂmLg"}’j‘ﬂuLL@&“ﬁmd’]\‘lixW)”]\i@”ﬂﬂéﬁﬁi@ﬁ'ﬂﬂmzLLﬂiuLLﬂﬂ WATLTNDUNANAR YD
wiladnadnsiaanmlud

Mg [ Anuasen | sveiziing AnunuzuiddwTaanmlud HANAR
7 (rpm) gnNAY (W) (%)
1 18 0.08 Tousiuutlailduwia Gn weuuthfanuwilaadntias 78
2 18 0.25 Tousiuutlailiuwia Gn weiuuilafanumiiaaninndn 71
4 .
A Az
3 12 0.08 Ifusiuudlanusia uin@nsineinle ldiduudy wysal 80
4 - . o e \
Wasanduthing aungaeanuniudnsnziiu
4 12 0.25 Iefuruudlanusie daouFauuaziluududeudine wysal 88
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AP 4 WU T AnaEi 1 uar anasdl 2 Wkuudleitliuvie dn wazlunnsuad
uilesifugeaiia 'quﬁ"l,ml,ﬁa n S nanan %ﬂ“ﬁ LﬁmmnmmL?Q@@ummnnga 18 781
flauNd Nﬂ[ﬁlﬁ‘%ﬁ")u’mmﬂL‘VlEI‘LIﬂ‘LI’:]‘vEIVMN?VMQ’]\T@‘HH@\‘MQ 0.08 uaz 0.25 Haawmns M lueuuil
a2 nay mmmmu@ﬂ Tuduuiamnfulim i luiamaould caon uasiandusiuuil
aldFa ustidleui ﬂ’]’)ﬁﬂ')’mL?Qi@ﬂﬂ@ﬁ@ﬂﬂ@ﬂiﬁﬁ’]@dLﬂu 12 99UGABUNT UAZIEHTUNITNIN
qnnde 0.08 Aadimms vhlfuruuileldiuannteusnnll Adlduiuuilfiunadsns wandinde
Aanaunig o e 'f;uﬂq’mlféf;i@um@aqﬂﬂ%\i 12 s0UsaUNT LLﬂzizﬂzﬁ’N’iz‘Md’N@“ﬂﬂg\‘l
025 Wuruuileiuden uadldnandnresutlodiaadludi ofl a  fedu fadenld navms
nanutlvdadwaaan i lugaannisvin LLﬁQLmu@Jnﬂ'g\i@ﬁqﬁ Ae shulednadn didubenas 40 A
sulenh 40 Ueudsiansaiin ﬂQWNL§Qi@Uﬂ@Q@”ﬂﬂ§Q 12 9aUauY meﬁmdfmmfm@uﬂﬂéa

0.25 AAALNAT ANIUUNLHULTNNNUALRIFRUENUAZIATNAIUA 100 tWT AaLAL A Tueitln fin

32 wineasuilednadnTiaanmlud

32.1 A fainisgaduth wardeiinnsazaneri

fatinnsazatenin mneds Yesazaesmznauiildainnisin ul wdsaanng
s lusze st 'quﬁﬁﬁmi@méﬁufiﬁ Aranniminaeciaasieniurefaadiiau
anAse 5 wudn uildhadnitldldsauds fiaiinsgadurihuazdaiinsazarathsings
wiladnadndiaanilut tnafAnfanann 25 g/g dry wt Waz 2.2% mNatny  uiuuiledngign
UAY 13 g/g dry wtuae 4.2% wsuuildaldngiaans bud %\‘1‘7‘1'L‘fim@’lﬂTNL@Q@“HmLLﬂﬂ"ﬁ’]Qﬁ’]ﬁ
Lilgdpuds dusfuiudaeniuszlalasay Wunaliutldadililgrunisdnulsazanssin
uay ~ansonesdnluindulgidnten (esfiy, 2533

M99 5 ANNTU ATHNIgd UL LazATHn sazansnreuiidaduazuilidnadwaiaa Al

FnaEna AT (%) fafinnagadiunia fafinsazanenin
(nFusanFutiminusi | efimulaeiviinui
wiledinaidn 1.2 25 2.2
utladnaidniaans lud 7.6 13.0 4.2
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3.2.2 mawasuudasauniinaesuilidinidmaiaanmlug
all A 17 ¥ a a 5

nan1ma aunsilasuulaspanumiinaesutidnaidwiiaadlud u aclumisee
wudn uilidnaduazuilidnadawsiaaslud 8§ GT 85.5°C uar 72.4°C anuanay awuiladngidn
= ' ¥ ¥ = a < = ¥ ¥ a a ¢ & o
# 61 Janduthdnodmieanilud wesannuilidtadansiaaisludiduuildnudsmisnianin
IlaaliaonsFauniuil vinliuls niseianiseansludiiuaufausiudaseunile amnli
# GT snduildiaidn (ndnussduazinena 2543) nasanniianisaans uerdundn wWaudl
aznasdavn ANl iaay TasAiaNniln 9 aresutldnolduazutlidnoidawsiaan s ud
AB 127 uar 172 anua1sy esknanauthdnnidawsiaand ludilelfiumnauFeuazgaduni
Tunuazwassin andiuilidnadn sailuans sifnAsaesuandunisdouls

A1519 6 AN AT AIANNNTiATRILTND1 A NI AR I A U U918

Fnating grUNHIAaNA LU pailn | ponuviladl | nisius

wdu o) 9 0 (BU) 50°% (BU) (BU)

wiladnaian 85.5 127 322 +195
uwilednadnsiaanalud 72.4 172 333 +161

BU = Brabender Unit

32.3 anmnzianizaeadauil
A1 esdnenuzaesuliaiiasine AldainnisAnmnlagld Scanning Electron
Microscope WU uilid1a 1@ Hawedeudlelug) wu nan uazd duduwiauilawiadn nay
Z’/ v & A 3 = ! I~ o 1 ' a A ¥ ¥ pRp
vadadiu annzfeadiauilau) wu Weduuarleiu aguanndluutlaingu wilddnadqng
o o A & & . = . v 9 o an ¢ =
aziiala wuavsn Hdauilawiadnunn gudadumaan auuilidadansiaanslud Jawis
wazgudeldutuen uuduiiasnainnisdaudsuilanianianniagdgnsiaana ludin lilin
= A \ o ) , A . e =
wilsfinasilasuntasanngdsnanan Aanwauridunduniauiauarglsiesiaiy danns
WAEULUAIANHUENINIBAINAING1S SHase WA 1@u A uullalazaniaAany
aungnlunisgaduriwaznisazaneninssinans ludn
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AN 1. ANENE 500 Winzesdnsuraeddauilintinginge
awvuudng: wiledradnezdela 15%, Ao wildnaldnesdala 24%,

! v = ' ¥ 1% a al o
nwanedne - ufle 1@ , NINANTIN: utlsdnadnwsiann il

4. NARANUUUUALARLABN _ATIANNLAN

NNFINUHUNIINARBILLY Mixture design 16 ASNITHAR 7 A9 WAN1INTFaUme
Tavminiinaalnglfutednadnuasuilsindmdiaanaludmdiuile 1auns sudulssy w “ulf
uaziBunaultlsiin Anstuuaslasis o adluanang 7 - 8

o

AINANIN 7 FunAu wudmnum”l,é’i?“m:ﬁum’mmuﬁiﬂLLmnﬁi’]\iﬁu@ﬂwﬁﬁﬂ ATy
NN OR (p>0.05) TWANUANHULITARNAKALS TR AT 7 &AL A Fruiie “uel
wuan ;s 7 Iiezuuu 9 o uazldupnsngann @91, 2, 3, 5 uaz 6

TwynuaapaaiusunIsteniusn wus  as 7 Lﬂummﬁ”l,éf’:*UﬁmumummLmﬂm"m

AN AR aEellY AN TR (p<0.05)HAzUUUNTHENFLIN 3 A A 7.20
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|
A a

WanarsanuuridunisivuLazan “n uaeedngAuLAac Tl WUdn  AZLUULLAE
= v AI 49( dll AI a a' U k2 a a '
ANaR UL TIANTY WaindTuauile 18 (w) uaziisEanasuilednoldawsiaans lud
(P) A10 10% BuLl1 15% Tunteansaiudn naindsnnailadnada (R) an 30%  lUlng 40%
waziNlunns P an 16% 1w 20% azvinlipzuuuiedsautauiuniiuanas aviiulsidn
Punuinamane i w, R, uay P A luilBunuideudie g, 61, waziunans suansu
AT WaNasiNanIma aunatsy an NT Tudwsing o Uszneaudunatecuuniunisivg
wazan “n 'uIednnAuTS 3 9la AvAAIAaN A3 7 NRARIY uUB9 W: R: P 1ilu 55 : 30 : 15
[~ allaldl o '
i mshan auaziinsmasessielil

A1519 7 HAT89N1INA LN etsy w TNl aeslninannuanlae lduilatnadwazuiledngien
WIHAAP T UNUNUT 1AUN9 "1

k) Wheat: muuum?iﬂmmmu
Rice: AN naw e el 7 WA | N1TUBNTU

Pregel (W: R: P) ARRINA 99N
1 60:30:10 6.1 6.6° 5.8 % 6.7 % 6.3°
2 50 :40:10 6.2 59° 6.0 6.6 6.2°
3 40 : 40 : 20 5.7° 6.1° 5.7 % 59° 6.1°
4 50 :30:20 5.3° 6.4° 5.5° 6.1% 6.5"
5 50:35: 15 6.6 6.1° 6.3 % 6.8 % 6.9°
6 45 : 40 : 15 5.8° 6.7° 5.9 % 6.3 % 6.7 "
7 55:30: 15 7.2° 7.0° 7.0° 73° 72°

o

*Aaaafifdneswdauiuluwnafsldanuunnsaiuednelde Ayne G (P>0.05)
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4" v £ v v v a al '8 1 al dal
ANSI9 8 NATANNITUNUNAReuTed19dN wazutletnoldanwTiaanm lud Aatsuindisfn aanumu
waziBunaslauaaalatimen WhausuAulnnAnANanaNnuwile 1a801

A9 W: R : P Talaiu (%) i (%) | Pianndlasi (%)
1 60:30:10 46° 25.8° 18.3°
2 50 : 40 : 10 45° 255° 18.4°
3 40 : 40 : 20 41° 28.7° 138°
4 50 : 30 : 20 4.1 283° 133°
5 50:35: 15 4.1 °* 28.4° 16.4
6 45 : 40 : 15 42 28.7° 16.9 ¢
7 55:30: 15 42° 28.7° 16.0 °
8 100: 0: 0 57° 215° 19.4°

'
o

*Aafedfadnesmdauiuluunafislifauuansnsiuedeilile Ane DR (P>0.05)

Ane99 8 TniinidAn ;s 3 Hiffunauldsfiusn a anailesnnanniluil 1alulEunne

\ \
o a

a a = = a ' | =
.0 Intiiuamnainuile 1@ 100% Afsunnuldsiu 9 a uaz 9ndn mmeaaedyn netlei

o 0 o

aa A Y aa = | > Y
U MAUNN DR (p<0.05)Lu'ﬂ\1Nq@WﬂLL'ﬂ\7°ﬂ’n f]@llﬁ?ll’]mj:ﬂ?mum\?ﬂ']qLLﬂ\T’ﬂquL@q

a - X ! o 9 Aa a = i X e
NANNTIATICUAINNT U WU']ﬂIﬂuV}LﬂﬂV}NN@m@’mLLﬂQ 12 100 % Nﬂ?NWMF]QWN“ﬁum’I

I AWiniu 21.46% uazpnanad il MAyWeauiy mIsnmesesn ms #93, 4, 5, 6

a

a

= dgl’ 1 1 o 1 A o 0 o a IS d’f
waz 7 HEunasanaulduansnaiued el Ane D5 (p>0.05)uariiFNIAMNTY 3 A
= = Py = a A 2 o qox o % o
anaiaaunaninisununisasuilandiaan i lud luBuiam sawinliinisgadusin 13 lusedunann
ngnsununuilengiaang lud lussAunaing
nsaseiBunalasiululaindn wudn Tedndnyn mshvinnimeses (a3 1 09 7)
fsunulasiusnndn mspaunu (a9 8) Avinainutle 1@ 100% atneilide AN DA (p<0.05)
B aslAiudmmaunuul 1asautlidnaduazuilidinadmiaanslud Anasenisannis
gadurnduliedneldy Ay wundn “wnedn aannauariiaond “wRusiulBunaladiu
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