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Substitution of wheat flour by rice flour in tempura mixes

HTR8IANdR9Na9tiarendnssy ATAung

UNAnNE

IeAnsnsimngasugunealasiuldaduazuleiudlenatnnaunuuland
AnMsRgRIauan 3 afiaaldununimeseduuy Mixture  Design  wudinisivaiEunnsudlesii
&nilendsaziinarinlinisnessiauazannunseuaesuivanaiwazinisaniniunnay - dounisldurlednadn
ansnldliludndoungeindulianalaglduledradnlanedesss 60 veewlviannn  edslsfiniunisld
uilidaidnluBunamgeauasyinlinanduefanuudenniy - dsiuasladnsniaasullsiuasliline
WNANEEUUNUAZIRNAIUA N MNIUNNARAIST  TeannnisAnmnismnilsauldanonawazideAun
winesaslugnautonan  wudidsiiudowmaesiiniswesionandntsaivlaeng fuslnalinisaansy

o v | :l/ v o a 1 o=l U a 1
ADAANEUEAUANCIIAY Ansaizanng 8 AvNnsauuazAnTaLsaneg lunaihwazgandnlusauly

:”d =S v % % o Aﬂl 1 QI o % o o
219 uananilainisAnsnisldudednadndnuls  ietaaiuaudnezAunanIziaesuiy
o a ldl ¥ I ¥ Y o a = =< lﬂld U !O’ vl 1
poaLdldgunen  wudn  wldhaddbudsuuunsiaasasinstininiziandiuarannsone ldanan
uilepsaans

gy wlmumen uldnod wlmdiaay uwleseadsd Tushulianons Tsfiudowmans

ABSTRACT

Substitution of wheat flour by rice flour and cassava flour in tempura
mixes was studied. After 3 times of Mixture Design, it showed that
cassava flour  decreased product expansion and crispiness, but increased oil
apsorption . Rice flour  increased  crispiness and texture. The maximum
amount of rice flour in the mixes was 60 %, but the more rice flour

the more hardness occurred. Addition of soy protein and egg albumen in
the mixes can improve texture of the battered products and soy protein
is better than egg albumen. The substitution of modified rice starch : pre-gel
and crossed —link starch to rice starch in the mixes also studied. It
revealed that pre-gel starch was better than cross-linked starch in water
apsorption, adhesion to the piece of chicken and more viscous.

Keywords: Tempura mixes, rice flour, pre-gelatinized starch, cross-linked starch

egg albumen, soy protein
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AsA 1 eanseszdanunsay Anuiilugngurenaniusiiinangunen  lunnsdnungns
L
AT 3
o P g
r anwazAutedula
a‘;mj\m o a a ar a a
ANNTRL(NFHFRTWNT) AL ugIu(nFusiedun)
1 1750.22" 37.20°
2 1350.64” 106.92"
3 2760.7° 243.48"
utlind 2610.58" 200.74°

wanewin o FadneriuANRAE s L AR E AN AU AT

aenaflitdnAty (p<0.05)
ana? 1: uland uiledadn : wleludnlenda = 35:55:10
ana? 2 utland uilednadn - udeiudaiznds = 40:50:10

ana 3 uiland ulednand : uledudniends = 40:55:5
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AsNA 2 wanmeseuNlssamdndanesnansneiuinangunenlunisdne

a;mm?ﬁ 3 Inei3% Hedonic Scale

Aansuznlsandudla il
1 2 3
anwnizisng 5.80 5.60 8.45°
a 5.75° 5.50" 7.95°
ANNNIAL 5.55" 5.65" 7.70°
nnseNTNgL 5.50" 4.90° 8.05"
ANNNTALITIN 6.25 5.95" 8.30°

'
o o o o ' a '

WHELNGR FasnmsiuAeAsfif el eLans1 AU TN
anpateNUBd1ATY (p<0.05)

amsh 1 - uilaana -utfsdnaidn - wlafudnelends = 35:55:10

amsh 2 - uilaana -utfsdnaidn - wlasfudnilends = 40:50:10

ana 3 urland ulednad : uledudniends = 40:55:5
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A157991 3 Bnsnanessnvesnaniusiuangunesinanilsiudowmaesuazldng

qns ARIINITNAIF(LY1N)
Tdsmulaanana
1 1.99%
2 1.84%
3 1.86°
4 1.64°
5 1.73%
Tulsfudamiaes
1 1.95°
2 1.84%
3 1.69°
4 1.92°
5 2.01°
control 1.63°

WHELUR) : FanEeA LA RAHNLAN AT BUUI ALA A9 H AN AN AT UN AT A
(P>0.05)

gna? 1 : uifedaidn: uliana Tlshudamasy/ldanans = 60 :38:2

gna? 2 : uifedaidn: uliana lshudamaey/ladanong = 58 :40:2
ana? 3 : uiledadn: ulana Tlshiudamaey/ladanans = 55 :40:5
ana? 4 : wiledadn: ulana Tulshiudamasy/laanans = 60 :35:5

- wilet91en: wilaana ldsfudawaas/laanang = 58 :38:4

e
3
ap
=b
(€3]
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A5 4 uaveslisiuldnnouaclilsfutamaessanistininivaesudnssiliquulmen

qn3 N1INRALBIULN (%)
Tshulaanang
1 1.46"
2 2.14°
3 1.28%
4 1.12%
5 1.42°°
Tulsiudamaed
1 2.12°
2 2.03%
3 1.72%
4 1.44%
5 1.23%
IAAILAN(control) 1.04°

T
o

NN : FIENHINNALANRAL AW IWMWIATLAAIINHANUANGTUNNETR

° o

ataNBg1ATy (P>0.05)

o

anan 1 wlidnaiRn: wiland Tlseiudamaes/lannaes = 60 :38:2

ana 2 ulidnaidn: wiland Tlseiudamaes/lannons = 58 :40:2
gna? 3 : uifedaidn: uliana lshudamaey/ldaang = 55 :40:5
qna? 4 : uifedaidn: uliand Tshudamasy/ldanans = 60 :35:5

- wiladaidn: wilaand ldsiudamaas/laanang = 58 :38:4

e
=3
P
=D
(€]
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AITIN 5 HanIneaeunNlsramdndavesnanineinlanangunen lun s

4n3laeid Mixture Design

ADAAN WY
gne S = T
Q ATNNTAUL TATB NITANUTNY AIMNITRALTIN

Control 6.56° 6.36° 6.60° 5.33' 6.23°
Tsmulaianne

1 7.46" 7.23° 7.10° 6.76™ 7.43%

2 7.43° 7.43% 7.10° 6.70° 7.36%

3 7.70° 7.43% 7.10° 6.70° 7.36"

4 7.33° 7.50™ 7N 7.23% 7.76"

5 7.33° 7.60° 7.33% 7.20% 7.50%
lsPudawmang

1 7.76°° 7.26° 7.40 6.56° 7.23°

2 7.90% 7.40% 7.63° 7.20% 7.46"

3 8.03° 7.80% 8.16° 7.46° 8.00™

4 7.96° 7.90%° 8.26° 7.66° 8.06%"

5 8.03° 8.23° 8.23° 7.80° 8.21°

WUNELUR FasnesrfuAaAL s uLaRuaninTiAAUANFN e uNea A
aeneliiadnAty (P>0.05)
ava® 1+ urledhandn: wileand Tsfudamies/lianans = 60 :38:2
ana® 2 1 uledhandn: wileand Tdsfudamies/lianans = 58 :40:2
anat 3 : ullednaidn: utleand Sulshludamdes/ e = 55 :40:5
anat 4 : ullednaidn: utleand Susiudandes/liaan = 60 :35:5

ana? 5 ulidnaidn: wiland Tlseudamaey/lannons = 58 :38:4
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Tudsunnusneiu
EDEIIN J3unu(fenay) ANTNUTIA (LR LNAT)

et (garILAN) 100 16°
SCERLANG 100 16"
75 14°

50 14°

25 13°
uilanFiaa 100 9.3°
75 9°

50 9°

25 9°

uaELue) : FadnenuARas AL luLAARdIEANLANFANAUNA TR

o o

aenelidnAty (P>0.05)
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a | a a o a & = e
MIT19N 7 ﬂ"]@’ﬂ’ﬂ\?LLﬂQN@NﬁUW@ﬂWLWNLLﬂ\?@mLLﬂ?LLUUﬂ?ﬂ@@QﬂLL@zLLUUW?LQ@%iuﬂ?qum’]\ﬂﬂu

ANG
S DTIRIN 1Funnu(Feaay)
L* a* b*
wildaid(ganaunn) 100 87.04™ 6.25° 22.74°
wlipsaafAas 100 89.42° 5.86° 22.10°
75 88.71%° 5.65™° 22.00°
50 87.84%° 6.04™ 22.73°
25 86.2% 6.1% 23.14°
wlan3iaa 100 80.21° 5.20° 21.45°
75 80.95% 5.47% 21.98°
50 82.3% 5.92%° 2235
25 83.2% 6.16™ 22.92°

UNELUB) : FBNHINALARAL AL MLUIAILAAIINANLANF1NTUN AT A

aeneliutdnAty (P>0.05)
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A159%1 8 Arfesaznsgavesuitanguan AN ARLLTILILATOARIALAY LLLINTIAR

TulFuusneiu

S DTIRIN FunuGena) NNINQALBILLTN(%)
wiledardn(garnaLAN) 100 1.98°
wilapseanas 100 4.59°
75 4.28%
50 4.04%
25 3.78°
wilanFiaas 100 2.86°
75 2.82°
50 2.81°
25 2.39°

uaELUe) : FadnenuARAas AL luLAARd R ANLANANAUN9A TR

o o

aenalidAty (P>0.05)



