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Fig 1 Effect of rice flour replacement by resistant
starch on specific gravity of gluten free rice cake
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(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)
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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+0.787

5 3.92+0.12% 3.59+0.03°¢ 18.78+0.56°
10 4.07+0.08° 3.73+0.02" 20.87+0.43°
15 4.17+0.10® 3.87+0.02° 22.91+0.34°
20 4.25+0.05° 4.14+0.03° 22.94+0.66°
25 4.06+0.03° 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)
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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° 59.48+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"  15.5140.43°
10 44.5141.18°  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°  15.014+0.23°
20 45.60+0.95*  16.01£0.52* 19.71+0.66" 60.42+1.35°  7.11x0.22°  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)

L 5ol Sl o dald 4 sed B (gladsol 5o e sbay
Ot (L ey sl 03 500 S e OLL S S
Sels Ol oo s Jmame 3L 3 Sy slae i 5525 b
il S b a5 b ased el s eyl ol
3335 Sl Gl Vil o pasis o 5 Joilsis
Sy T3 e 53 bl 50 a5 KIS e
Ll ool 51 ool slass OF or go 4 5 dyled oo slis
b s S lee i 5 disd Gode SOuSS 4 0 o)
s 15 e 5l 45 3 e sl S i
Wged 2 ob 1Al ol Jgeme S5 p A OAE O el
== O ol Jds a el analld o ps Y (g5l
Ul o (8L T I3 @5 sl J5d55 5 o e
3 spdeme Laly pl o 0l olanls g w ]y aly sl

ARN%

Jlazst bl canalis o ws 53 ol Oljme ial530
g B L 10 gl el e 4 1y OF O gl b S
53 Laol (Wb el 5 Of ol asb Il LS 5
A 33 6 S DTS 3,8 e sl U S
3 V] ot (5 RS il amD 55 52,8 15wl
5 T3 ol 4 35,5 Wiy S Todon (656K Ol b 53
oy g glo bl 2l w s i alS colgs
o B pslie s 03538 oy a3 4 [Y] 505 Lo
OIS pls s Esly sdman (ol sl L ds o Y
Upazme Soshy s 7 wlo amis 53 5 0dd O (slad ;S50
s S S e sel sl pl S spd 0 oy b s
AV s s Lal sy e (5508 Oy SIS O S
Soma 563 S Oleztl sl b S 5 ol OF 5 eslizal
bl et 55 L dal s g i Olge )3l Easl
g5 eolie s sla s 36 (1790) OLKen 5 s sads
e Jals S8 Cidoson sla Sip 1y Sy | psee
S0 il 5 KS e Kt K gLl sl i
Vo510 Ssmme Slacss Lnls Ol 5 esls Sl s
L;,:@swt{gm;\Mupwwﬁwuﬁ aslil Aoy
N5 0 GOINESS p2is 355 5 Jsl 3as Sl 3l 53 a s
J“-’Nu" sl s S Olge o s pl s Olil sy
PP e KlP o el gl U dla b ple S
Ol LLs ) Glodsdy oo s oS 55,8 S @il 0

[A] 3 ot sl analzs sy O lor &8

P

Z

~

? @2 h after baking

g 83 days after baking
E 07 days after haking
&

0 5 0 15 20 25 30

Resistant Starch (%)

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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