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3. Hydroxypropylmethylcellulose
4. Carboxymethylcellulose

5. Locust bean gum

6. Consistency
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Table 1 Formulations of gluten free bread with different levels of extruded flour and hydrocolloids

Ingredients (%)

base flour (blend

of 1:1 rice and sugar salt yeast oil water
Formulations corn flour)

0.5% 100 12 2 2 8 90

0,
extor Lﬁed Xanthan " 100 12 2 2 8 102
flour ive | 0-5% 100 12 2 2 8 90
1% 100 12 2 2 8 102
0.5% 90 12 2 2 8 115

0,
exlt?ué"ed Xanthan " 90 12 2 2 8 122
flour ive | 0-5% 90 12 2 2 8 115
1% 90 12 2 2 8 122
0.5% 80 12 2 2 8 140

[0)
exzt?ué"ed Xanthan " 80 12 2 2 8 153
flour iove | 0-5% 80 12 2 2 8 140
1% 80 12 2 2 8 153
0.5% 70 12 2 2 8 160

0,
exi?ué"ed Xanthan " 70 12 2 2 8 175
Hlour ive | 0-5% 70 12 2 2 8 160
1% 70 12 2 2 8 175
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4. Hardness
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Fig 1 Effect of different levels of extruded flour and hydrocolloid on specific volume.
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Table 2 Effect of different levels of extruded flour and hydrocolloid on color parameters

b a* L* Color parameters
Formulation

13.66 +0.05 ¢ 2.82+0.01® 40.23+0.17° 0.5% Xanthan ]
14.66 +0.13° 2.82+0.02% 4017 +0.11° 1% Ex?r:?jed
14.93+0.18°¢ 2.61+0.03% 39.67 +£0.03 ° 0.5% HPMC flour
15.66 + 0.07 © 2.26+0.01° 38.95 +0.09 ® 1%
18.94 +0.05® 3.06+0.02°2 35.57 +0.08° 0.5% Xanthan ;
18.35 +0.19% 3.08+0.03° 36.12+0.17 % 1% c )}t?u{;’e .
19.46 +£0.12 2.54+0.01%® 35.65 + 0.03° 0.5% HPMC flour
20.94 +0.05° 3.06 +0.04 2 34.84 +0.08 *° 1%
21.35+0.09%® 3.07 +£0.03% 33.72+0.17°¢ 0.5% Xanthan .
20.46+0.12 ° 2.54+0.05% 33.65+0.03 ¢ 1% Exzt?u{;’e .
19.94 +0.06° 3.06 +0.03 29.86 +0.08 0.5% HPMC flour
21.35+0.04% 3.08 +0.03% 30.18 + 0.12% 1%
22.46 +0.03? 254+0.01%® 30.65 +0.03 ™ 0.5% Xanthan ;
22.94+0.05° 3.06+0.04° 29.57 +0.08 ¢ 1% E)ft?u{;’e .
21.35+0.08% 3.08 +0.03% 30.12 +0.17 0.5% HPMC flour
23.46 +0.07 ? 2.54+0.02% 30.25 +0.04 “ 1%

The means whit different alphabetic letters have significant deference (p<0.05)
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Fig 2 Effect of different levels of extruded flour and hydrocolloid on crumb porosity.
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Table 3 Effect of different levels of extruded flour and hydrocolloid on sensory characteristic of gluten

free bread
QOrganoleptic properties
Overall Crumb Taste and
. Crust color Appearance
acceptance porosity aroma samples
35+015° 29+007° 3.8+0.15° 36+0.12% 36+012° 05% Xanthan
34+011% 31+011°% 37+011° 35+011%* 3.1+0.11° 1% 0%

. d b b . . Extruded
3.4+0.12 3.2+0.06 3.9+0.03 3.4+0.03 3.2+0.03 0.5% HPMC flour
35+009° 35+0.09° 38+0.09° 32+009° 35+0.09¢ 1%
3.7+008° 38+008° 38+008° 33+005° 38+008° 0.5% Xanthan
38+017° 41+017® 41+017% 3.1+0.13% 39+017° 1% 10 %

b be b . b . Extruded
3.7 £0.09 3.6 +0.03 3.9+0.03 2.9+0.03 4.2+0.11 0.5% HPMC flour
41+0.11% 43+013%® 42+018% 3.4+0.09° 46+009°% 1%
3.1+017°% 31+017% 37+017° 28+0.14° 28+0127  05% Xanthan
32+018% 32+003Y 35+003% 29+003° 3.1+005° 1% 20 %

g g o be . . Extruded
3.3+0.08 3.3+0.08 3.6 +0.08 3.2 +0.07 3.2+0.09 0.5% HPMC flour
34+017° 34+017% 38+012° 31+016° 34+0.16¢ 1%
29+0.097 29+006° 2940099 31+015™ 25+0.03% (50 Xanthan
29+008" 3.1+008% 28+008" 32+008° 24+007" 1% c 30 ‘ﬁ) .

xtrude
29+0147 28+007° 31+0.17° 29+011° 26+0.119 0.5% HPMC flour
3.0+£012°  34+012% 31+009° 31+009% 24+006" 1%

The means whit different alphabetic letters have significant deference (p<0.05)
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Addition effect of extruded flour, HPMC and Xanthan gums on
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Rice and corn flours are appropriate alternatives for developing gluten free products and modification of
some of their properties such as water absorption index of flour due to extrusion process could be
effective for improvement of gluten-free products quality. In this research, addition effect of extruded
flour in 110 °C with 18% feed moisture, in four levels ( 0, 10, 20 and 30%) and hydrocolloids of xanthan
and hydroxypropylmethylcellulose in two levels ( 0.5 and 1%) of each were studied in gluten-free bread
formulation. The results were proved significant effect of extruded flour and hydrocolloids addition on
evaluated characteristics so that specific volume and porosity were promoted with increasing level of
extruded flour till 10%, but higher levels were caused reduction of these properties. Also, increasing of
extruded flour level was decreased crust L* and hydroxypropylmethylcellulose had more effect on crumb
hardness reduction of gluten free bread in compared to xanthan. Finally with regard to features such as
specific volume, porosity, softness, color and scores of sensorial test, gluten free bread formulation
including 10% extruded flour and 1% HPMC was determined as appropriate formulation which had
specific volume of 3.01 cm®/g, porosity of 65% and overall acceptance score of 4.1 in sensorial test.
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