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3. Rape seed displacement
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Fig 1 Effect of rice flour replacement by resistant
starch on specific gravity of gluten free rice cake
batter
(Means with different letters differ significantly in
p<0.05)
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Fig 2 Effect of rice flour replacement by resistant

starch on moisture content of gluten free rice cake

(Means with different letters in each period time,
differ significantly in p<0.05)

S C\.&.?Jl Y-y
i3 b i ol e s 3l ) Usar o
S sy o S Ll Olis e g5 sl
Flissl 35 o odalis S 45 S0lan .55 o oo

)JJ..&)JY' c}a_.dL_?NL.E.ad.:..»L:.; &i;{‘b—bgj)ﬁm



http://dx.doi.org/10.52547/fsct.17.106.109
https://fsct.modares.ac.ir/article-7-40308-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-07 ]

[ DOI: 10.52547/fsct.17.106.109 ]

\Y’qq ))T ‘\V 092 c\ U E)LQ.\:'

DOI 10.29252/fsct.17.09.10

sd mle g psle

Table 1 Effect of rice flour replacement by resistant starch on height, specific volume and porosity of

gluten free rice cake

Resistant Starch Height Specific volume Porosity
(%) (cm) (ml/g) (%)
0 3.84+0.05° 3.36+0.06° 17.23+0.78¢
5 3.9240.12% 3.5940.03%¢ 18.78+0.56°
10 4.07+0.08° 3.7340.02% 20.87+0.43°
15 4.17+0.10® 3.87+0.02° 22.9140.34°
20 4.25+0.05" 4.1440.03° 22.9440.66
25 4.060.03" 3.80+0.02° 20.85+0.14°
30 3.91+0.06" 3.56+0.02% 18.42+0.37°

(Means with different letters in each column differ significantly in p<0.05)

S Jodsas —o-¥

Aos3 Y e B pglie annlis 50l b Jgeams ol
AVG s o 5 Rl IS O KS 0 gV e 5 50
0> Jolss Ll 1S psbar () Jpa) b als O )
35 O3l Saen 5 638 ladho slas U e b3 |
i L Y] sl e J e 3L s a0l iS5
Olpmge 45 Sty 35 5 UL sl (o pasis o il
03 s Olis |y el L) 5 slad s s s
et LLS| oS Olses 5 (o g oomm oy i
YY) O 5 sl bl ol 55 3ls 35
) ol J5 Sheslizal L1y ptiS 06 s o S0l
Js 05380 as sl Ol c:l:.: sls I3 axlllas 5540 (st..jj
5 e Gl e T ol Ol (I e
5 (V) O 5 SULSE [YV] 5y Ji5e ol Joulss
o2 3l A sl 8L G il pla g, )
oslitnl gl S 05 O 53 T g sl axalss
Loy V0 o B 3,1 A3 10 5 I8 dndls Oly 5 63 sl
oAl g SdsS s el g.J Ao Vi 5 el s
[YA] 552 0 e 2

S a5 d gy K, Y

el ks = glan b i 351 sl G0 Y Jsas s
S ke 5wy SO gadle Ol » v g5 pslis
sdalie 5 €50k 335 (o e (IS D5 (2
O sn b 53 palie anali b o 31 sl Ui e
(Rl A3 Y 5 Y0 sl 53 e (58 050 SIS
23 aS Jls ol Gilil s ae 5 ane sy L ailge Ol

J;M}Ajmﬁb*ja*d}n;)\):ﬁj\)ﬁipcjb

K P gt o —L-Y
P yate = 35d e odalie ) Jsd 55 45 S S0kes
2o Ve U pslie w50l b Jpams
N AV sk 5o 5 RIS O SIS O s 0
o Ol (S 5 G o cpl 03 3 RIS O
polie aulis doyn Vo (Gl dised 53 5 5 4 (o pahe
sl walis ey o B3 4 A3 S edaline dals @ ges
Canilen 5 58 ladslo o)l 4 Ot (Sl LUl
bl ol 513555 1 35S 05k g 3 a0l 0 o5
Slad s o)l an Obisey Sl & 5 pas s L
b o3 Laol Bleil 5l as aals sl ol (53505 s
o 5 o SRl Sl e 5o e 4 (Sl oy
Laly cpl 53 358 ol Jgeames L o310 1 s S 8
CASS oS b Olgn 530 (Y1 0) LS 5 5058
b oy ¥V 5 T8 OY il s b b 5l okl
Oy Sl 8l Ly oS s S ol g osls Hl 3 o)y 3550
Lol 8l 53 LSS o oo T8 sl b
cramen [YY] 5ls QLS 1) s Wiy, b VL slads s
SIS 05 OU CkS s (YY) 0L 5 o e 50
or 20 b Ea e b b el b s b
Vo 0553l L 5 I8 O U e Aizils OLs 5 esls 13
oemen [YE] b Rl S s o3 e Ao
oo Sl b et sl Kl AT L s )
@IS B Sl Y s 5 D03 5 g esd g p S
Sloga st 5 SISt S Sy 2 e s e s
iy Ol 5 eals 513 sy 550 |y 2l Jsame (AS
o230 Sl b 035381 b Jyams (o sadis o 5 Joelss

[Yo] wib Ll


http://dx.doi.org/10.52547/fsct.17.106.109
https://fsct.modares.ac.ir/article-7-40308-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-07 ]

[ DOI: 10.52547/fsct.17.106.109 ]

0L 5 (s ladlls3 o5 5w

2y e odalin &S S S0k b 5[] 258 LSS
5 pslie analis o3l Ao T 5 Y0 #glan 1 Lgs
b* 5 a% laidje Ols 51 558 05 KIS 05V 50
iS Jgamn S5y 3550 53 A 41ulS gaze e 5 4ty
O3l 53 O oy Sl e 53 5 IS s b 3 ol s
SLS 53,8 o Soe 305 Ol 4 30k sla S
e 5 SO kS st b STl Sl el LWSiS
Jsb s [V ] il e 8L Sl a5 oab 5 Sy
Lol LacsiS O pm & 0500 51 Casby s cosy ol
lome Il o SRl Les 4S5y bOles [YY] 552
Sla Sty 5l JalS g e S Y o Cusb,
ool ol 3,8 e s R o Lol
503 Gl )3 35 d e e di iy Fo i K
5o 3 6V ol b 5 asby S il SS
sy od s 453100 51 VL 4 LSS sae oo
SeS Lo b o0l gla STy (ol b i o
Ll S (K55 i oSS e cplplh 5 o3 S S0
3 (T S5 5 IS bl ol o Y] e 5
L S Gl S 2 pslie walis 5 a8 Gl 035531
Ol el L s 0L 0Ll mlss 5 a3 L3 oy 3,5
5% Glaad e Olse 51 SIS 0V pn 3 53 pslis aralis

Cesby O Gl Jom mls a5 L dd s
Lim 53 GUls Jds 4 pslie analis dny o B 4y J saes
b 53 e SOl 5101 Ses s 2o 5 5 Cusb
sl Shpo by sy e el oy Al
Sl (b a3 5 550 Jite ate g @ she Sl S
oS ol sl olg Jgame 55 (SAS 52 Ol 0 %S L
Sl 5 o5 LSS s Sl 5 Sl w1
(Vo) OLLSn 5 s Y ol a3 5 I8 3 Sais s
5 2l ol OB OV b 4 fmns i 033331 L 5
);@.p)'\ oslitil a5 Bl Cows At ol 4 Db anulls
Al iy SOy 2l Sl e (6 et Y geas
0335580 31 (Y01 8) OLKen 5 _sdome Ly opl s [Y4]
LSS i S sla Shs b polie anulis
B35580 L als 0La 0Lay) gl 5 ool 51,5 g 2 250
L* a i go Olise o5 ¥r 5 Y0 lea_wﬁ polie s
gt onl Do 0Ll .8k (15l same jhe 5wty
53 e [NA] sy o sl il i, KOs w0 L
OLSen 5 JsSo 55 0 bl w5 o st )
OBl e 4 plie i 0380 L LU I s (© Vet A)
03 Sl s S Olyte i ol WOl ol 5158
sdes 13 3t cou 1 0T Ky Wl e SKS &g o

Table 2 Effect of rice flour replacement by resistant starch on crust and crumb color of gluten free

rice cake

Resistant Crust values (-) Crumb values (-)

Starch (%) L* a* L* a* b*
0 4423+1.21°  17.02+0.35° 20.65+0.78° 50.48+1.54° 8.17+0.14°  15.56+0.56"
5 44.4241.00°  16.82+0.56° 20.48+0.56" 59.61+0.89°  8.02+0.28"  15.51+0.43"
10 44.51+1.18°  16.67+0.43"  20.27+0.43" 59.89+0.73°  7.93+0.21°  15.37+0.28"
15 44.75+1.10°  16.23£0.33*  19.94+0.34 60.23+1.11°  7.69+0.19°  15.01+0.23"
20 45.60+0.95>  16.01+0.52*  19.71+0.66 60.42+1.35°  7.11£0.22°  14.73+0.14
25 47.0240.83°  15.79+£0.09® 18.07+0.14° 62.03£1.27"°  6.97+0.23®  14.05+0.31®
30 49.87+0.86°  14.89+0.37° 17.89+0.37° 63.56+1.07°  6.54+0.37°  13.45+0.35°

(Means with different letters in each column differ significantly in p<0.05)
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Fig 4. Effect of rice flour replacement by resistant
starch on overall acceptance of gluten free rice
cake in sensory evaluation
(Means with different letters differ significantly in
p<0.05)
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Fig 3 Effect of rice flour replacement by resistant
starch on firmness of gluten free rice cake
(Means with different letters in each period time,
differ significantly in p<0.05)
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Resistant starch type III as a dietary fiber is included in the prebiotic composition. It can be used to
enrich low-calorie, gluten-free diets for celiac patients. The aim of this study was to investigate the
possibility of improving the quantitative and qualitative properties of gluten free rice cake via
replacement rice flour by resistant starch type III at levels of 0, 5, 10, 15, 20, 25 and 30%.
Physicochemical, textural and sensory properties of the product were evaluated in a completely
randomized design (P<0.05). The results showed that replacing the rice flour by resistant starch in the
gluten free rice cake formulation reduced the specific gravity of batter and increased the moisture
content of the final product. Also, by replacing rice flour by resistant starch up to 20%, the height,
specific volume and porosity of the final product increased and then decreased. On the other hand, the
sample containing 20% resistant starch had the lowest firmness at 2h, 3 and 7 days after production.
In addition, the results showed that 25 and 30% replacements of the resistant starch in gluten-free rice
cake formulation by rice flour, the L* value of the crust and crumb increased and the a* and b* were
reduced. Finally, the panelists by evaluating the sensory properties such as shape, color, texture
firmness and softness, taste and overall acceptance the sample containing 80% rice flour and 20%
resistant starch type III introduced as the best sample. Therefore, according to the results of the
physicochemical and sensory evaluation, replacement of 20% rice flour by resistant starch type III in
gluten free cake formulation can produce a lower calorie product suitable for celiac patient.

Keywords: Gluten free cake, Celiac disease, Resistant starch, Prebiotic, Indigestible.
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