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Table 1. Comparative analysis of Farinograph and Extensograph dough properties

0% alpha-amylase 0.1% alpha-amylase 0.2% alpha-amylase
Characteristics 0% TG 0.15% TG 0.3% TG 0% TG 0.15% TG 0.3% TG 0% TG 0.15% TG 0.3% TG
Water Absorption (%) | 63.5343.40%  64.62+1.73® 65.96+0.87° 61.50+£2.11%  63.82£1.27%  64.76£1.17®  59.1440.98° 60.95+1.30* 61.26 +2.35>
Stability Time (min) 3.52 +£0.40° 335+£046®  2.64+033* 2874008  2.86+0.21% 2.3340.17¢ 233+045¢ 2344024  229+0.24¢
Softening (BU) 161.3 +3.40¢ 170.3£3.40¢  132.5£15.90°  195.1£7.34%  209.1+8.68® 155.1£16.72%  228.643.59*  229.3+12.72*  174.0+12.66%
Extensibility (mm) 1602 4£9.57¢F  151.242.50°  134.6+5.08"  185.0+10.03*¢ 191.44+13.46% 169.5£11.96% 224.9+14.04* 228.5+2.69*  203.55+21.60%
Resistance to Extension | 141.5£11.04¢  143.7416.62¢ 220.2+12.72% 131.9+£2.76% 133.245.99% 194.0+7.00° 112.844.23¢  115.1+£5.99°  164.2+4.43¢

(EU)

Similar letters within each row are not significantly different at the p<0.05 statistical level.
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Figure 1. Effect of transglutaminase (TG) and alpha-amylase enzymes on the specific volume of bread samples.
Different letters indicates the values are not significantly different (p<0.05).
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Figure 2. Effect of transglutaminase (TG) and alpha-amylase (AA) enzymes on the porosity of bread samples.
Different letters indicates the values are not significantly different (p<0.05).
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Bread, as a staple food in many countries, requires quality optimization
within the baking industry. White bread is highly popular due to its appealing
appearance and soft texture; however, the removal of bran during its
production leads to a reduction in fiber, vitamins, and minerals. In contrast,
whole wheat flour offers higher nutritional value but results in decreased loaf
volume, reduced porosity, and accelerated staling. To address these
challenges, this study investigated the effects of two enzymes, a-amylase (at
levels of 0%, 0.1%, and 0.2%) and microbial transglutaminase (at levels of
0%, 0.15%, and 0.3%), on the rheological properties of bread dough
(including water absorption, dough stability, degree of softening,
extensibility, and resistance to extension), as well as on porosity and specific
volume of whole-wheat bread. The results showed that a-amylase increased
specific volume and porosity, while transglutaminase reduced these
parameters (p<0.001). Furthermore, farinograph and extensograph tests
revealed that transglutaminase enhanced water absorption and reduced
dough softening, whereas a-amylase decreased dough stability and increased
softening (p<0.05). The control sample exhibited the highest extensibility
and dough stability. Therefore, by using these enzymes at appropriate levels
during bread production from wholemeal flour (0.1% alpha-amylase and
0.15% transglutaminase), it is possible to produce a product with higher
nutritional value and acceptable rheological characteristics.
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