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Table 1 Results of dough Farinograph containing different levels of hydrocolloids

Sample Water absorption (%)  Dough Stability Time (min) Dough Extension Time (min)

Con 38.17+5.11° 7.1£1.0° 3.7+0.14°
Okra0.5 39.06+3.11°¢ 6.9+1.73¢ 3.7+0.22¢
Okral.5 41.22+45.05% 7.2+1.66" 4.0+0.25%

Okra3 44.88+2.11° 7.8+2.56° 4.4+0.16°
CMCO.5 39.48+2.15% 7.142.8¢ 3.8+0.18¢
CMCl1.5 42.36+5.29% 7.8+1.39° 4.2+0.18"

CMC3 45.43+4.24° 8.3+2.25° 4.5+0.21%
Mix0.5 40.3244.21%F 7.0+1.43¢ 4.0+0.2%
Mix1.5 44.09+3.18" 8.6+1.09® 4.4+0.11°

Mix3 48.74+3.09" 8.9+7.74% 4.8+0.13"

The different letters in each column indicate a significant difference at the 5% level
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Table 2 Extensograph characteristics of wheat flour dough containing different level of hydrocoloids

Time

Extensibility

(Min) Sample Energy (cm?) (mm) Resistance to stretch (gr) Ratio
CON 112.3+3.5" 158.5+18.5" 229.04+13.88 1.53+0.75%
Okra0.5 116.9+8.5° 160.1£14.3 237.86+15.2° 1.3640.64°
Okral.5 123.5+5.4¢ 156.1+8.2% 241.48+18.2¢ 1.86+0.93%¢
Okra3 136.7+2.1° 123.9+12° 276.53+12.5° 1.90+0.92%
45 CMCO0.5 118.4+4.9° 159.3i15.1: 219.25i9.8‘; 1.49.0i0.5§e
CMC1.5 118.0£4.1° 141.3+13.1 238.7+11.1 1.9940.88"
CMC3 118.443.1° 103.849.8¢8 257.82+7.7¢ 2.47.0+0.8°
Mix0.5 129.742.8° 154.0+12.7° 263.17+9.4° 1.65+0.4%%
Mix1.5 137.249.9° 134.0+11.4° 282.58+8.3" 2.09+1.1°
Mix3 145+10.6° 94.248.5" 293.08+12.2° 2.53+0.76
CON 112.8+9.3° 163.5+14.6° 237.8+17.5' 240.62°
Okra0.5 121.5+7.2° 160.1£10.5° 273.22+19° 1.5240.26°
Okral.5 125.346.5° 153.4+11.1° 308.6+16.4° 1.88+0.81%¢
Okra3 128.6+2.1° 138.2+12¢ 321.72+12.1° 1.97+0.29%
90 CMCO0.5 113.5+4.4° 159.249.0° 222.61+15.0¢ 1.5440.34%
CMCl1.5 118.4+7.3¢ 144.1+8.7° 247.05+8.1° 1.9+0.67%
CMC3 119.1+5.7¢ 123.6+13.5% 293.31+9.8¢ 2.47+0.65
Mix0.5 123.545.7° 157.4+10.8° 272.88+6.7° 1.74+0.46%%
Mix1.5 135.2+11.5° 134.8+11.1° 315.77+11.3° 1.91+0.84%
Mix3 136.344.2° 102.4+9 48 327.16£10.5" 2.3240.13%
CON 113.1+8.1¢ 105.2+5.2° 238.49+14.2 2.73%1.3%
Okra0.5 121.6+12.0° 148.6+7.8° 292.85+13.2¢ 2.62+0.62°%
Okral.5 131.2£12.6° 148.6+8.8° 321.08+9.6° 1.97+0.92¢
Okra3 128.349.6" 135.8+8.6° 338.08+5.1° 2.08+0.94¢
135 CMCO.5 113.2i8.§d 145.1i9.9ab 256.38+10.9" 2.95ﬂ:1.0b:
CMC1.5 125.143 135.7+12.3 317.844.5° 2.154+0.66"
CMC3 121.4+4.5° 102.6+11.8¢ 337.8+8.2° 2.32+0.86°
Mix0.5 120.3+7.9° 69.2+10.28 303.06+6.3" 3.41£0.9°
Mix1.5 123.8+8.3° 73.5+3" 335.06+8.0° 3.11+0.73%®
Mix3 128.445.1° 95+2.1° 376.6+7.2° 2.50+0.72%F

The different letters in each column indicate a significant difference at the 5% level
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Table 3. Change in moisture content (%) of different samples during storage days

Sample 1 3 5

CON 34.25+2.5 32.19+3.2% 30.82+2.8%

Mix1.5 39.73+1.9%° 37.74+2.3% 35.98+1.3

CMC3 38.6742.6% 36.03+1.7% 32.5542.4

Okra3 42.36+3.14 40.8142.0% 39.26+3.1¢

The different lowercaseand capitalletters in each column and row indicate a significant difference at the 5%
level
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Table 4 Change inspecific volume (cm®) of different samples during storage days

Sample 1 3 5

CON 679.5+1.4™ 675.1+0.9™ 668.7+1.1°

Mix1.5 681.0+1.74° 678.4%1.3% 674.70.6

CMC3 680.5+0.8" 677.9+1.4" 672.2+1.8

Okra3 682.0+2.2* 680.7+1.0% 675.3+1.4%

The different lowercase and capital letters in each column and row indicate a significant difference at the 5%
level
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Table 5 Change in hardness (N) of different samples during storage days
3

Sample 1 5
CON 11.76+1.3% 23.7442.1™ 32.66+2.6™
Mix1.5 10.8442.0° 15.1£1.8% 20.18+1.5%
CMC3 11.38+1.4 17.24+1.1% 21.42:+1.4%
Okra3 10.25+1.0° 13.04+1.6™ 17.5142.1%
The different lowercase and capital letters in each column and row indicate a significant difference at the 5%
level
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Nowadays hydrocolloids are one of commonly additives used in backing industry. Gums are
hydrocolloids increasing water absorption leads to increased viscosity and stability of some food
systems. Okra gum due to have thickening properties used as hydrocolloid in food industry. In this
study the effect ofokra and carboxymethyl cellulose (CMC) gums in four levels (0, 0.5, 1.5 and 3%)
on rheological properties of dough and breads were evaluated by using randomized complete block
with factorial design. The results showed that an increase in hydrocolloids caused to increase in water
absorption, energy of dough, resistance to deformation and extensibility while dough stability and
dough development time reduced. Doughs containing 1.5% mixture gums, 3% CMC and 3% Okra
have the best rheological properties and used to preparation breads. Evaluation of bread properties
including moisture content, specific volume and firmness of samples and sensory properties including
appearance, texture, chewability, Aroma and flavor and overall evaluation on day 1, 3 and 5 of storage
showed that by increasing in hydrocolloidsthe moisture content and specific volume were increased
and firmness was decreased. Over time lead to a decrease in moisture content and specific volume and
it increased firmness of texture.According to the results of this research to improve the quality
properties and shelf life extension of bread used of 3% okra gum in dough formulation can be useful.
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