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Fig 1 The moisture content of the bread crumb in
different storage times
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Fig 2 The moisture content of breads crust in
different storage times .
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Table 1 Specific symptoms for treatments

Symbol treatment Chemical mixture

A Chickpea flour: mashed potato;
90:10

B Chickpea flour: mashed potato;
80:20

Chickpea flour: mashed potato; 70
¢ 30
D Control bread with corn flour and
rice flour
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Table 2 Crumb to crust ratio in different

treatments
Treatment Crumb to crust
ratio
A 0.12
B 0.12
C 0.09
D 0.102

Table 3 Retrogradation of samples during storage

Time AHr(J/g) TC (0) TP (C) TO0 (C)

Control

First day 153.3 159.7 89.1 50.3

Fifth day 189.51 152 93 49.6
A

First day 224.47 157.4 115.1 62

Fifth day 226.96 156.6 115.5 59.6
B

First day 260.6 168.9 107.2 54.3

Fifth day 165.065 136.4 92.6 49.7
C

First day 314.31 156.3 109 55.3

Fifth day 159.228 136.4 93.1 45.5
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Table 4 Average comparison of treatment in Fracturability, Hardness, Springiness, Adhesivness,
Resilience, Gumminess, Chewiness

Treatment Fracturability Hardness Springiness

Adhesivness Resilience Gumminess Chewiness

Formula
A 1231.9° 50.80° 0.27%
B 629.2° 37.17° 0.29*
C 629.9° 34.25¢ 0.32°
D 1286.9° 78.68" 0.16°
Time(h)
2 338.2° 66.25" 0.12°
24 1220° 62.86" 0.34°
48 1308.2° 16.06° 0.32°

0.64° 9.22° 1045.3 104.01°
0.66 9.18* 598.33" 69.04°
0.57° 8.85° 484.44° 54.01°
0.41° 8.42¢ 735.56" 64.61°
0.63* 8.96 720.33 92.76"
0.56" 9 767.6 68.26*
0.53° 8.7 659.99 57.72°
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Celiac disease (CD) is a kind of entropathy which is result of gluten intake from widely prevalent
food sources such as wheat, rye, barley, and possibly oat. The sole treatment for celiace patient is
using of a gluten free diet. The aim of this study is investigate staling of a gluten-free bread prepared
from different percentages of chickpea flour and potato. Bread staling was evaluated through texture
profile analysis crumb and crust moisture (after 2, 24 and 48) and starch retrogradation by differential
thermal analysis. The result of texture profile analysis showed that the factorability, hardness,
resilience, adhesiveness, springiness, and chewiness of samples were decreased by chickpea flour
reduction. Moisture analysis showed that, with increasing amounts of potato crumb moisture was
increased and after 48 hour crumb moisture was significantly decrease. The results of thermal analysis
showed that, after 5 day, enthalpy of samples was decreased but in control sample it was increased.
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