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Table 1 Formulations of different biscuit samples

Date Liquid Sugar

Treat Wheat Flour (%)  Barley Flour (%) Sucrose (%) (%)
T, 100 0 100 0
T, 100 0 50 50
T; 100 0 0 100
T, 75 25 100 0
Ts 75 25 50 50
Ts 75 25 0 100
T, 50 50 100 0
Ts 50 50 50 50
Ty 50 50 0 100
Tho 25 75 100 0
T 25 75 50 50
T, 25 75 0 100
T3 0 100 100 0
T4 0 100 50 50
Tis 0 100 0 100
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Table2 Physicochemical properties of biscuit samples

Moisture . Fiber

Treat Content pH TOt?,l Ash Reducn;g Sucrose (%) Content Spre-a d

(%) (%) Sugars (%) (%) Ratio
T, 0.88+0.04"  6.93+0.03" 1.2540.03'  5.43+0.03" 17.14£0.30°  2.06+0.25"  0.137+0.00°
T, 1.3540.02°7  6.63+0.03™¢  1.34+0.039  9.43+0.258  13.26+0.25°  2.25+0.25%"  0.142+0.00°
T, 1.4840.03%*  6.38+0.03%  1.38+0.03"0  17.76+0.25*  4.30+0.20"  2.39+0.25®  0.144+0.00°
T, 0.9740.02"  6.90+0.02"  1.41+0.02"0  3.76+0.35 = 18.63+0.25°  2.59+0.02&"  0.121+0.00"
Ts 1.6240.02%  6.53+0.35%%  1.45+0.03%  10.50+£0.30°  11.36+0.25°  2.81+0.03%  0.124+0.00°
Ts 1.69+£0.03  6.31+0.03%  1.46+0.25%  16.86+0.35%  5.13+0.35%¢  3.39+0.40°  0.128+0.00°
T, 1.08+0.028"  6.87+0.02™°  1.544+0.03%  5.00+0.30"  17.80+0.20°  3.40+0.30°  0.102:+0.00“
Ts 1.7440.03%  6.55+0.01™¢  1.60+0.02°®  12.46+0.25°  10.36+0.25"  3.76+0.25°  0.106+0.00"
Ty  1.78+0.02"  6.30+0.02%  1.66+0.02%"  18.10£0.4°  4.33+0.35"  4.03+0.25°  0.110+0.002
Tie  1.1940.03%  6.84+0.04™  1.7040.10°°"  4.36+0.02Y  17.36+£0.25"  4.30+0.30%°  0.083+0.08"
Ty 1.8240.03™  6.53+0.35°%  1.74+0.03%% 11.76+0.02° 10.76+0.25°  4.70+0.20°  0.089+0.00™
Ty,  1.61+0.34%  6.23+0.25%  1.82+0.02¢  18.93+0.02°  3.53+0.25'  5.09+0.18"  0.091+0.00'
Ty;  1.28+0.03°%  6.80+0.20™  1.86+0.02™  4.20+0.03  17.10+0.36°  5.23+0.25"  0.065+0.00¢
Tye  1.95+0.03®  6.49+0.03°°  1.88+0.03®  12.13+0.35°  10.23+0.25"  5.50£0.30®  0.069+0.00°
Tys 1.97£0.02*  6.14+0.03°  1.94+0.02°  17.23£0.25°  5.40+0.30°  5.90+0.30°  0.078+0.00°

Reported values correspond to mean =+ standard deviation. Different letters in the same column indicate
significant differences (P<0.05)
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Table 3 Color characteristics of biscuit samples

E3

E3

E3

Treat L a b AE
T, 105.95+0.45° 5.374+0.22% 16.910.08° 0.00+0.45°
T, 100.00+0.20° 6.55+0.152 25.26+0.06' 10.32+0.08!
T, 90.75+0.12 7.3140.13¢ 34.15+0.06° 23.0620.08°
T, 103.31+0.28° 5.67+0.15 18.56+0.13" 3.12+0.09"
Ts 96.82+0.17" 6.64+0.14" 27.04+0.05' 13.69+0.12
T 89.80+0.12% 7.63+0.13° 37.15+0.08¢ 25.99+0.12¢
T, 102.38+0.39¢ 5.81+0.13" 19.92+0.12™ 4.69+0.09™
Ty 95.22+0.218 6.82+0.12f 28.93+0.05" 16.17+0.05"
T, 87.59+0.21' 7.87+0.06° 38.70+0.01° 28.60+0.13°
Tio 101.18+0.28¢ 5.96+0.66' 21.71+0.04' 6.79+0.13"
Ty, 93.83+0.11" 7.06+0.11° 30.710.078 18.44+0.158
o 87.23+0.24'™ 8.05+0.05° 40.57+0.07° 30.28+0.14°
g 100.82+0.16¢ 6.32+0.13" 23.254+0.07% 8.21+0.13"
Ty 92.27+0.22! 7.1340.07% 32.47+0.04 20.79+0.13f
Tys 86.91+0.16™ 8.35+0.08" 42.57+0.09* 32.09+0.09*

Reported values correspond to mean + standard deviation. Different letters in the same column
indicate significant differences (P<0.05)
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Table 4 Antioxidant properties of biscuit samples

Treat  Total phenolic Content (mg FAE/kg) DPPH (/)
T, 176.33+£2.51° 26.06+ 0.35°
T, 221.33+3.51" 31.33+0.25"
T, 269.00+ 30™ 36.36+0.25™
T, 315.33+2.51 40.20+ 0.30'
Ts 367.66+ 4.50 44.93+ 0.25
T 409.66+ 2.517 48.18+ 0.28
T, 478.66+ 2.51 52.66+ 0.40'
Ty 54333+ 2.51" 56.15+ 0.22"
T, 608.00+ 3.008 59.23+ 0.25¢
Ty 681.00+ 3.00° 64.23+0.25"
Ty, 732.33+3.51° 70.13+ 0.35°
o 791.66+ 3.51¢ 76.26+ 0.25¢
g 849.00+ 3.00° 80.03+ 0.20°
Ty 900.66+ 4.50° 87.26+ 0.30°
Tys 938.66+ 3.05° 92.26+ 0.25°

Reported values correspond to mean =+ standard deviation. Different letters in the same
column indicate significant differences (P<0.05)
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Fig 1 Effect of incorporation of barley flour and
date liquid sugar on textural properties of biscuit
samples
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Barley flour as an active ingredient contains compounds such as beta-glucan, vitamins and significant
levels of phenolic compounds, and the usage of barley flour instead of wheat flour can improve the

nutritional properties of the products. Therefore, the purpose of this study was to replace the wheat
flour with barley flour at levels of 0%, 25%, 50%, 75% and 100%, and to replace sucrose with date
liquid sugar at levels of 0%, 50% and 100% in order to produce functional biscuits and to study

physicochemical (Moisture, ash ,Spread Ratio ,color, reducing sugars and pH), rheological, sensory
and antioxidant properties of the prepared products. According to the results, the independent
variables had a significant effect on the studied factors so that increasing the concentration of barley
flour and date liquid sugar in biscuit formulations significantly increased the moisture content, ash,
color changes, total phenol and antioxidant effects of the samples, while decreasing the pH and the

Fracture strength. In addition, increasing the amount of date liquid sugar and barley flour in the
formulation of the samples increased the contents of reducing sugars and dietary fiber in the final
product, and decreased the Spread Ratio of the biscuit samples. According to the results, replacing
wheat flour with barley flour at levels up to 75% and replacing sugar with date liquid sugar at levels
up to 50% had no negative effect on the sensory properties of the samples. Therefore, replacing 75%
of wheat flour with Barley flour and 50% of sucrose with date liquid can lead to the production of
high-nutrition biscuits with desirable physicochemical, rheological, sensory, and high-antioxidant
properties.
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