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Table 1. Physicochemical properties of whole wheat flour

Moisture (%)

Ash (0/0)

Protein (%) pH

Whole wheat flour 9.31

1.6

12.5 6.3
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Fig. 1. The effect of microbial transglutaminase (MTG) (a), a-amylase (b) and their interaction (c) on the

moisture content of bread samples
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Table 2. Analysis of variance for the effect of a-amylase and microbial transglutaminase (MTG) on the

physicochemical and textural properties of bread

Variable Mean
sources square
df Moisture Ash Fat protei pH  Hardn Adhesive  Gummin
n ess ness ess
a-amylase 2 844" 0.00 0.03 37.53" 0.00 584.07 0.000™ 851.48™  214.55™

234



MTG 2 861" 0.00 0.19 41.10 0.008 243.93 0.001" 515.11  88.42™"
2ns 7ns 4*** seksk soksk
a-amylase x 4 923" 0.00 000 9.29™ 0.00 86.860 0.005™ 513.30" 26.54™
MTG 1 1 * 3"
Error 1 025 0.00 0.00 0.03 0.00 1.06 0.01 5.74 3.06
2
CV (%) - 510 1.5 386 421 14 11.54 84 1.6 13.96

ns, *and ** and *** means non-significant, and significant at 5%, 1% and 0.1%.
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Fig. 2. The effect of microbial transglutaminase (MTG) (a), a-amylase (b) and their interaction (c) on the protein

percentage of bread samples
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Fig. 3. The effect of microbial transglutaminase (MTG) (a) and the interaction between MTG and a-amylase (b)

on the pH of bread samples
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Fig. 4. The effect of microbial transglutaminase (MTG), a-Amylase and their interactions on the textural

properties of bread samples
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The use of whole wheat flour in hamburger bun production, due to its
structural characteristics, results in a decrease in the textural quality of the
final product. To overcome this challenge, several solutions have been
proposed, among which the incorporation of additives, particularly enzymes
such as transglutaminase and a-amylase, is of notable importance. In this
study, the effect of adding transglutaminase enzyme at three levels of 0, 0.15,
and 0.3% and alpha-amylase at three levels of 0, 0.1, and 0.2% on the
physicochemical and textural properties of hamburger bread prepared from
whole wheat flour was investigated. The evaluated texture attributes
included hardness, cohesiveness, gumminess, and adhesiveness. The results
of data analysis showed that the use of transglutaminase enzyme
significantly increased protein, moisture, firmness, cohesiveness and bread
gumminess; while the pH value decreased. On the other hand, the addition
of alpha-amylase, while increasing the percentage of protein, moisture and
cohesiveness of bread, significantly reduced its firmness and gumminess. In
general, the results of this study indicated that the simultaneous use of two
enzymes, transglutaminase and alpha-amylase, can be used as an effective
strategy in improving the textural quality of bread made from wholemeal
flour. Among the experimental treatments, the addition of transglutaminase
enzyme at a level of 0.15% and alpha-amylase at a level of 0.2% showed the
best performance in improving the textural characteristics of bread.
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