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Table 1. Chemical properties of corn flour used for gluten-free bread.
Properties pH Moisture (%) Ash (%) Protein (%) Fat (%)
Amount 5.83+0.01 10.79+0.31 0.42+0.01 7.36+0.02 1.25+0.02
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Figure 1. Effect of different concentration of the soy protein isolate and microbial transglutaminase
enzyme on loss modulus of corn-based gluten free batter.
Blank: control; TO SPI3: without enzyme + 3% soy protein isolate; TO SPI6: without enzyme + 6% soy protein
isolate; T1.5 SPI3: 1.5% enzyme + 3% soy protein isolate; T1.5 SPI6: without enzyme + 6% soy protein isolate
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Figure 2. Effect of different concentration of the soy protein isolate and microbial transglutaminase
enzyme on storage modulus of corn-based gluten free batter.

Blank: control; TO SPI3: without enzyme + 3% soy protein isolate; TO SPI6: without enzyme + 6% soy protein
isolate; T1.5 SPI3: 1.5% enzyme + 3% soy protein isolate; T1.5 SPI6: without enzyme + 6% soy protein isolate
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Table 2. Effect of different concentrations of the microbial transglutaminase enzyme on physical properties of

gluten-free bread based on corn flour.
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Specific

Transglutaminase Moisture volume Hardness Porosity Baking L
consentration (%) content (%) (ml/e) (gN) (%) loss (%)
0 48.40° 1.18¢ 1655.9¢ 16.56° 16.92% 87.222
0.75 54.33% 1.63° 2270.3° 19.35° 17.68° 83.74°
1.5 53.20° 1.43° 2839.2° 18.78° 15.26° 85.77*

¢ The mean in the column presented by different letters is significantly different (P < .05).
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Table 3. Effect of different concentrations of the soy protein isolate on physical properties of gluten-
free bread based on corn flour.

Soy proteins Specific

Moisture Hardness  Porosity Baking

isolate o volume . o L’
consentration (%) content (%) (ml/g) (gN) (0) loss (%)
0 54.37% 1.61° 1466.5¢ 18.37° 17.77% 84.62°
3 49.22¢ 1.39° 2312.6° 19.49* 15.22° 85.63®
6 52.32° 1.24° 29867 16.82° 16.13% 86.50°
¢ The mean in the column presented by different letters is significantly different (P < .05).
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Table 4. Interaction effects of microbial transglutaminase enzyme and soy protein isolate concentration on
physical properties of gluten-free bread based on corn flour.

S0Y . Moisture Specific . .
Ii)zgi[;:s Transgl(;‘:(;mmase content volume Hezr(il;ess Po(r(;)s)lty Bakgf) loss L

%) (%) (ml/g) &
0 0 54.66+0.1*  1.24+0.02> 1699.5+3.5¢ 16.93+0.10* 16.16+0.13"> 85.98+0.70°
3 0 38.48+0.3%  1.12+0.01°¢ 1138.2+4.7° 16.63£0.11% 15.47+0.09* 87.95+0.51°
6 0 52.05£0.07*  1.18+0.00* 2130.0£9.1° 16.11£0.09°  16.94+0.35® 88.60+0.80°
0 0.75 54.26+0.05*  2.09+0.12* 1138.0+1.9° 20.07+0.08*  20.79+0.43*  82.72+0.44*
3 0.75 54.60+0.11*  1.53+£0.00° 1580.748.9¢ 21.27+0.32*  15.97+0.08" 84.02+0.67°
6 0.75 54.13+0.50° 1.28+0.01% 4092.3+7.3* 16.72+0.16> 16.284+0.13>  85.33+0.91°
0 1.5 54.20+0.77*  1.520.01> 1562.0+2.1¢9 18.12+0.20° 16.33£0.22°  85.33+0.62°
3 1.5 54.60£0.23* 1.5120.01° 4219.0+8.6* 20.57+0.24* 14.27+0.18" 84.02+0.51°
6 1.5 50.80+0.62* 1.25+0.04> 2736.7+6.2° 17.64+£0.07° 15.18+0.15> 87.29+0.69*

*¢ The mean in the column presented by different letter is significantly different (P < .05).
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This study aimed to evaluate corn-based gluten-free bread containing
soy protein isolate and microbial transglutaminase enzyme. Different
concentrations of soy protein isolate (0, 3 and 6%) and microbial
transglutaminase enzyme (0, 0.75 and 1.5%) were used to prepare
corn-based gluten-free bread and their effects on the rheological
properties of the dough (loss and storage modulus) and physical
(specific volume, baking loss, porosity, shell color brightness,
hardness and moisture content of the bread) with factorial
experiments (2 X 3) was evaluated in a completely randomized design.
The results showed that the loss and storage modulus of corn-based
gluten-free bread enhanced with increasing angular frequency in the
rheometer range (0-100 1/s). The TOSPI6 sample (6% soy protein
isolate without enzyme) and the TOSPI3 sample (3% soy protein
isolate without enzyme) exhibited the highest storage and loss
modulus compared to the control. Moreover, incorporating 0.75%
microbial transglutaminase enzyme increased the specific volume and
porosity of the bread. The highest baking loss (20.79%) was achieved
when the formulation's enzyme and soy protein isolate concentrations
were 0.75% and 0%, respectively. The influence of soy protein isolate
concentration on the L* index revealed that maximum brightness was
achieved with a 6% concentration (88.60), showing no significant
difference compared to the 3% concentration (87.95). Increasing the
enzyme concentration to 1.5% in the corn-based gluten-free bread
formulation resulted in a 71.49% increase in the bread's hardness. The
results indicate that microbial transglutaminase (0.75%) and soy
protein isolate (3%) can be effectively used to produce high-quality
corn-based gluten-free bread.
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