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Tablel-treatments

treatments Rice flour(gr)  Quinoa flour(gr) CMC(%) Quince gum(%)
1 450 50 - -
2 450 50 15 -
3 450 50 3 -
4 450 50 5 -
5 450 50 15
6 450 50 - 3
7 450 50 - 5
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Fig 1 Overview of the viscosity curve in rice
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Table 2 Physicochemical properties of rice flour

Physicochemical Rice flour
properties (%)
Moisture 10.02
Protein 10.30
Ash 0.29
Fat 1.27
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Table3 Mean of rheological properties

treatment Peak viscosity Final viscosity ~ Setback viscosity Breakdown
viscosity

1 921.33+3.78¢ 1913.66+1.52¢ 992.33+8.73? 91.00+3.00°¢
2 942.66+5.50% 1915.00+5.29¢ 973.34+4.35° 107.66+2.51¢
3 965.33+6.02¢ 1929.66+2.08° 964.33+5.03" 117.00+9.53%
4 1007.66+3.05° 1982.00+7.00? 975.34+3.05° 129.00+7.21°
5 984.33+3.51%¢ 1923.66+1.520¢ 939.33+2.88°¢ 182.33+5.502
6 996.33+2.08° 1931.33+3.51° 935.00+5.29°¢ 148.66+5.50P
7 1067.00+11.00° 1997.66+3.51° 930.66+10.01° 190.66+12.222

Each columns with the same code letters are not significantly different at p <0.05

(1):control, (2):1.5% CMC, (3):3% CMC, (4):5% CMC, (5): 1.5% Quince gum, (6): 3% Quince gum, (7): 5% Quince gum
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Table4 texture profile analyses of samples during storage

treatment  day Hardness(g)

Adhesiveness(mj)

cohesiveness  Springiness(mm)

1 34.87 +£0.15%8
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0.11+0.02¢8

0.01+£09A 0.56 + 0.02¢4
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1 3 37.91+0.0128 0.22 +£0.01¢A 0.01+ 024 0.40+0.0178
5 47.16 £ 0.012A 0.22 +0.01¢A 0.01+ 0°A 0.22+£0¢€
1 33.82+£0.022¢ 0.32+0.019¢ 0.1+0°A 220+ 09A
2 3 37.23+£0.0228 0.85+0.0124 0.08 £ 094 2.02+0.0248
5 46.22 +£0.0224 0.61+098 0.02 +0°B 1.25+0.02¢¢
1 33.77+£0.0228 0.54 £0.02¢8 0.12+£0.01¢A 2.48 +£0.02¢A
3 3 36.45+0.0228 0.53+£0Q°8 0.08 +0.0198 1.75+0.02¢B
5 42.52 +0.04°4 0.66 + 0.0194 0.07 £ Q°B 1.44 +0.02¢¢
1 31.76 +0.02°¢ 0.31+0.019¢ 0.12+£0.01¢A 2.54 +0.02¢A
4 3 36.86 +0.0128 0.53+0.03"B 0.09 + 048 2.14+0.01¢8
5 40.03 +0.03°4 0.86 +0.02¢A 0.08 + (0P8 1.54 +0.044¢
1 26.03 +0.03°B 0.76 + 0P8 0.12+£0.01¢A 2.68 +£0.02°A
5 3 27.05+0.01°8 0.80 £ 02B 0.12 +0.02¢A 212+0°8
5 30.32+0.02¢A 1.11+0.02°A 0.06 +0.018 2.12+0.02¢8
1 21.63+0.0148 0.85 + 03B 0.19+0.01°4 2.63+0.03°A
6 3 22.54 +0.02¢8 0.75+0.0128 0.17 +0.01°8 2.52+0.01°8
5 26.34 +£0.03¢4 1.42 +£0.013A 0.16 = 028 2.66 +0.013A
1 19.33 £ 0.02¢8 0.84 +0.0328 0.22 +0.018A 2.95+0.028A
7 3 20.06 + 0.03¢A8 0.74 +0.0228 0.22 +0.028A 2.82+0.013A
5 22.31 +£0.02¢A 1.46 + 0?4 0.18 £ 028 2.20+0°8

* Values are reported as mean = SD of three replications Values in the the same row and column with
different superscripts are significantly different at p<0.05

(1):control, (2):1.5% CMC, (3):3% CMC, (4):5% CMC, (5): 1.5% Quince gum, (6): 3% Quince gum, (7): 5% Quince gum
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Fig2 The effect of adding CMC and Quince gum on sensory properties of cookies

(1):control, (2):1.5% CMC, (3):3% CMC, (4):5% CMC, (5): 1.5% Quince gum, (6): 3% Quince gum, (7): 5% Quince gum
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Celiac disease is an autoimmune disorder which can cause serious
damage to the mucous membrane of the small intestine due to the
consumption of gluten, and as a result, there is a decrease in the
absorption of nutrients, which can lead to weight loss, anemia and
malnutrition. Removing gluten from the diet of the affected person is
suggested as a solution to control and curb this abnormality.
Therefore, the aim of this research is to investigate the possibility of
producing cookies using rice flour, quinoa, carboxymethyl cellulose
gum (1.5-3-5 percent) and gum extracted from the quince seed (1.5-
3-5 percent) alone and evaluating its effect on the rheological
characteristics of dough and textural properties of cookies. Based on
the obtained results, it was determined that with the addition of gums,
the viscosity increases compared to the control sample. Also by
adding gums, Peak and Final viscosity increased and the setback
viscosity decreased compared to the control sample. The highest
maximum viscosity (1067 cp) and the highest final viscosity (1997
cp) were observed in the sample containing 5% quince gum. It was
observed that the seed gum performed more effectively than showed
carboxymethyl cellulose gum. So that the treatment with 5% quince
gum has the highest viscosity among the samples. Furthermore the
addition of both types of gum resulted in reduced hardness, increased
springiness and improved sensory characteristics and The lowest
hardness was observed in the sample containing 5% of quince gum to
(19.33g). Based on the overall evaluation of the results of this study,
treatment containing 450 g rice flour, 50 g quinoa flour and 5% quince
gum is recommended as the best treatment.
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