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Table 1 The chemical composition of the bread samples at different contents of the zucchini powder

Samples
Components
control 5% 10% 15%

Moisture 2351 +0.36 19.44° £ 031 18.83°+0.31 18.70°+£0.26
Ash 1.84°+0.22 2.32°+0.05 2.74° £ 0.03 3.18°+£0.01
Protein 13.459+£0.27 13.69°+0.42 13.95°+£0.61 1421°+£021
Fat 2.684+0.03 2.80°+0.01 291°+£0.01 3.01°+0.02
Crude Fiber 0.14+0.04 0.44°+0.05 0.79°+0.09 1.13*+0.06

The results are expressed as mean + standard deviation of the three replicates.
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Table 2 The results obtained from the Farinogram of the dough samples containing various contents of
zucchini powder

Specifications
Percent of water dough development dough stability degree of dough quality
replacement absorption time (min) time (min) softening number
0% 58.1°+0.78 49°+£0.20 5.5°+0.52 71+ 6.55 63°+4.58
5% 55.7°¢1.05 5.2°+0.36 5.4 0.45 92°+ 458 63°£5.00
10% 56.6"+0.83 5.5%+0.20 6.3°+0.36 78529 724556
15% 55.8°£1.00 5.0°+0.52 7.0%0.45 58°+3.60 79%£6.55

In each column, the numbers with different letters are significantly (p<0.05) different.
The results are expressed as mean + standard deviation of two replicates
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Table 3 The mean comparison of the extensographic properties of different dough treatments containing
various contents of zucchini powder

Specifications
Percent of tensile strength extensibility resistance coefficient
Replacement (newton) (centimeter) (centimeter/ newton)
0% 0.82"+0.22 11.57°£1.40 0.070+0.018
5% 3.65:0.28 14.91%1.22 0.245"+0.023
10% 4.31°+0.28 14.11%£1.56 0.309%+0.050
15% 4.85%+£0.36 14.23%+0.85 0.341%0.020

In each column, the numbers with different letters are significantly (p<0.05) different.
The results are expressed as mean + standard deviation of two replicates.
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Table 4 The maximum shear stress of different bread samples during the 3 days of storage

Percent of Shear stress (cm” /N) Line equation
replacement 2h 24h 48h 72h

0% 6.89%°+0.6 7.465+0.88 8.86™%£0.40 8.14%%1.03  y=0.51x+6.55

5% 4.48%1+0 .34 4.85%°+0.47 5.922°+0.09 6.41%+0.67  y=0.71x+3.62

10% 457%*1029  3.94%°+0.55 5.03%0+0.61 6.74%+0.62  y=0.75x+3.18

15% 4465°+046  5.025°+0.51 45284041 735%£095  y=0.81x+3.30

In each row, the numbers with different capital letters are significantly (p<0.05) different.
In each column, the numbers with different lowercase letters are significantly (p<0.05) different
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Table 5 The mean comparison of the color of the bread samples containing various contents of zucchini

powder
Percent of replacement - Color p rop erties .
L a b
0% 80.39°£2.44 -6.53%+1.17 30.19°1.32
5% 73.36"+3.57 -9.24°+2.03 42.79°+3 .30
10% 72.97°42.03 -10.6°+1.17 45.08+£2.38
15% 71.41°+1.79 -12.64°42.35 46.98°+1.32

In each column, the numbers with different letters are significantly (p<0.05) different.
The results are expressed as mean + standard deviation of three replicates.
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Table 6 The mean comparison of the sensory attributes of the bread samples containing various contents
of zucchini powder

j_ubstgs_x.cjdlsc;)j.pyolj QL&.&)\HJSJAQMJ

Evaluated Properties Scores

Percent of

replacement Crust Color Crumb Color Flavor chewiness overall acceptability
0% 3.15°+0.93 3.30°+0.97 3.55°+1.05 3.10°+1.16 3.20°+1.0
5% 3.30°+0.73 3.50°+0.68 3.50%+0.88 3.75°+0.99 3.25°+0.78
10% 3.65°+0.81 3.65%+0.74 325°+£0.85 3.60* + 0.68 3.4*+£0.75
15% 3.75°+0.85 3.75°+0.78 3.20°+1.00 3.55°+0.68 3.35%+0.81

In each column, the numbers with different letters are significantly (p<0.05) different.
The results are expressed as mean + standard deviation of three replicates.
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Since the dietary fiber has an important role in human nutrition, Incorporation of fibers into bread can
compensate for its shortcomings and change it into functional food. Dietary fibers enhance the nutritional
value of bread; however, they change the rheological properties of the dough, thus altering the final
product quality. The objective of the present study was to investigate the effect of zucchini powder in
different levels of 5%, 10% and 15% on the rheological properties of the dough as well as
physicochemical and sensory properties of bread. In this study, zucchini slices were dried in a hot-air
dryer until reaching 9% moisture content. The zucchini powder was prepared and added to wheat flour in
different amounts. Rheological properties were evaluated by a farinograph. The extensibility and
resistance of the dough in addition to the bread texture were evaluated using a texture analyzer to
investigate the bread staling during 72 h. The color of bread was evaluated by measuring L*, a*, and b*
Hunter lab color parameters. The 5-point hedonic scale was used to assess the quality of the bread
samples. By increasing the zucchini powder percentage, the amount of ash and fiber increased. As the
zucchini powder content increased, water absorption slightly decreased, however, the stability and FQN
increased. The zucchini powder caused an increase in the dough extensibility and resistance. The redness
of bread decreased with increasing zucchini powder. The bread sofiness increased with a rise in the
zucchini powder content. Sensory evaluation showed that bread containing zucchini powder has higher
overall acceptance than the control sample.

Keywords: Zucchini powder, Dietary fiber, Functional Food, Rheological properties, Sensory properties
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