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1 -Coefficient determination
2 -Adjusted R2

3 -Predicted R2

4 -Adequate precision
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Total ash =+0.153TG +0.0329 soybean meal +0.02364*
wheat flour - 0.00120* TG* ultrasound -0.003277 *
soybean meal* ultrasound +0.001276* wheat flour *
ultrasound.
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Figure 1- Changes of total ash in different
amounts of TG enzyme and ultrasound
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pH= +71.68TG +5.19 * soybean meal+5.64 * wheat
flour - 0.1672* TG * ultrasound +0.0169* soybean
meal * ultrasound +0.0122* wheat flour * ultrasound
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Table 1- Treatments produced at different levels of enzyme, soybean flour and ultrasound and raw
data from the tests

Color Texture Taste porosity moisture  pH Total Ultrasonic  Soy Enzyme treatment
score  score score ash  range(%) protein
7 6 5 36.87 34.9 6.3 259 50 40 0 1
3 6 8 36.55 34.5 6.24 2.56 0 0 1 2
5 8 6 38.22 37.5 6.7 278 50 18.3 0.46 3
4 5 6 31.88 31.9 579 24 25 9.5 0 4
7 5 5 36.22 333 6 2.47 0 36.5 1 5
5 9 6 52.78 40.8 73 3.03 100 18.5 1 6
4 8 6 39.21 38.3 69 284 100 6.9 0 7
7 5 5 31.08 31.2 53 231 0 37.4 1 8
3 5 8 31.23 31.8 58 237 0 0 1 9
9 8 8 38.85 37.8 6.8 281 98 50 0 10
7 8 8 46.69 384 69 2.85 74 43.5 1 11
4 7 8 36.8 34.7 6.27 2.58 75 7.9 0 12
8 9 8 51.46 40.5 73 3.01 100 49.1 0.91 13
3 9 9 47.17 40.2 72 299 100 0 0.65 14
6 6 5 37.23 36.6 6.6 272 50 34 1 15
3 8 5 42.59 38.8 7 2.88 75 25.5 1 16
6 8 5 45.13 40.1 72 298 100 29.4 0.4 17
3 8 9 44.66 39 7 2.9 51 0 1 18
5 5 6 33.2 32 58 238 0 18.2 0.48 19
3 7 9 36.9 35.4 6.3 2.63 50 0 0 20
8 7 4 37.8 36.8 6.6 273 50 49.4 0.59 21
7 5 4 33.2 32 585 2.48 0 495 0.5 22
7 8 5 38.15 37.2 6.6 276 24 43.1 1 23
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Table 2 - Variance analysis of data obtained from bread samples prepared with different amounts of transglutaminase (TG) enzyme and soybean meal flour, processed at
different ultrasound levels

Model Total ash pH Moisture porosity Taste score Texture score color score
Source Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value
Estimate Estimate Estimate Estimate Estimate Estimate Estimate
Model - < 0.0004 - < 0.0001 - < 0.0001 - <0.0001 - <0.0001 - <0.0001 - <0.0001
Linear Mixture - <0.0003 - <0.0001 - <0.0001 - <0.0001 - <0.0001 - Y0 - <0.0001
A-TG 12.02 <0.0187 34.79 <0.0001 18757 <0.0001 289.71 <0.0001 0.21 0.244 58.69 0.0035 -7.51 0.083
qu;ybean 278  <0.0006 615 0237 3437 0412 3461 0518 -0200 <0.0001 622 0385 790 <0.0001
C-Ultrasound 0.038 0.3772 0.63 <0.0001 3.46 <0.0001 6.08 <0.0001 -0.12 0.501 1.62 <0.0001 0.053 0.767
AC -0.050 < 0.545 -3.87 0.9848 -4.22 0.4605 188.98 0.0053 0.265 0.665 241 09146 -617.18 0.0001
BC 0.060 <0.4874 0.73 <0.0001 3.64 <0.0001 4.44 0.0007 0.402 0.599 1.59 0.0009 14.43 0.0003
AC? _ - - - - - 220.41 0.0399 - - - _ 9.71 0.6391
BC? _ - - - - - 0.45 0.8073 - - - - -0.016  0.9665
R-Squared 0.6342 0.9424 0.9306 0.9499 0.9642 0.8397 0.9835
Adj R-Squared 0.5266 0.9254 0.9102 0.9212 0.9395 0.7925 0.9671
Pred R Squared 0.3071 0.8992 0.8955 0.8655 0.8001 0.7598 0.9181
Adeq Precision 7.551 23.819 21.258 20.094 19.684 12.928 24.881
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Moisture= +352.217* TG+30.100* soybean meal +31.367*
wheat flour-0.23748* TG * ultrasound +0.0767* soybean
meal * ultrasound+0.0686* wheat flour * ultrasound.

Moisture (%)

Ultrasound 40 20 02 0.4
altitude (%) 0 < (%)TG

Figure 3- Moisture changes in different amounts of TG
enzyme and ultrasound
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Figure 2- pH changes in different amounts of TG
enzyme and ultrasound
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Figure 4- Porosity changes in different amounts of
TG enzyme and ultrasound
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Figure 5- Changes in taste score in different
amounts of TG enzyme and soy flour
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Taste score=+3.572* TG-33.546* soybean meal
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flour+ 60.095* soybean meal *wheat flour
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Color score =+4.206* TG+12.31* soybean meal +3.162*
wheat flour+ 48.301 * TG *ultrasound -1.254 * soybean
meal * ultrasound +0.118* wheat flour * ultrasound -1.466
* TG * ultrasound? +0.037 * soybean meal * ultrasound? -
3.473* wheat flour * ultrasound?
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Figure 7- Changes in color score in different amounts of
TG enzyme and soybean meal flour
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Texture score= +107.638* TG+4.331* soybean meal
+4.918* wheat flour +0.0638 * TG * ultrasound
+0.0313* soybean meal * ultrasound +0.0324 * wheat
flour * ultrasound.
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Figure 6-Changes in texture score in different amounts
of TG enzyme, soybean flour and ultrasound
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ABSTRACT

ARTICLE INFO

Soybean meal is one of the sources of vegetable protein, which together
with wheat flour proteins, can provides a complete source of amino acids
for the human body, so using it in bread can help to solve protein
deficiencies. For this purpose, to prepare Barbari bread containing soy
meal, a combined design containing a group of mixing variables,
including different levels of transglutaminase enzyme (0 to 1 %), soybean
meal flour (0 to 50 %), wheat flour as filler (0 to 100 %) and a process
variable including ultrasonic altitude (0 to 100%) was used and
physicochemical and sensory characteristics including total ash, pH,
moisture, porosity and taste, texture and color scores were investigated.
The results showed that transglutaminase enzyme and ultrasonication have
a significant effect on physicochemical properties and porosity
(P<0.0001). The significant increase in color score of the samples was due
to the positive and significant effect (P<0.0001) of soybean meal on that
characteristic. The porosity of the samples was significantly affected
(P<0.0001) by the interaction of enzyme and ultrasound. Finally, in order
to obtain samples with the highest porosity and color, taste and texture
scores, it is suggested to use the mixing ratio of soybean meal flour 33%,
enzyme 1%, wheat flour 66% and ultrasound altitude 100%.
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