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Table 1. Textural and sensorial properties of the produced breads containing different amounts of sprouted wheat
sourdough. The different letters in each column show significant difference at p<0.05.

Overall acceptability Gumminess Crumb hardness (N) Bread sample
292+0.16a 193420+ 77.35a 400+0.37a 5 e 10
5% Sourdough

2.48+0.43ab 842.59 + 128.53 b 1.93+0.33b R JWERAP
10% Sourdough

2.16+0.29b 1474.60 + 288.50 a,b 3.43+0.19a YWY
15% Sourdough
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Table 2. Overall acceptability, pH, specific volume and crumb hardness of the produced bread samples including
control bread (C), bread containing sprouted wheat (SW), fermented sprouted wheat (FS), garlic extract (E),
calcium propionate (CP), yoghurt and vinegar (YV) and fermented sprouted wheat containing garlic extract
(FS+E). The different letters in each column indicate significant difference at p<0.05.

Overall acceptability pH Specific volume (cm®/g) Crumb hardness (N) Bread sample
440+0.21a 6.15+0.02a 2.42+0.02d 3.83+0.02d C
3.68+0.34b 6.13+0.01la 1.72+0.06¢ 2.92+0.04¢€ SW
420+0.17a 5.93+0.03¢c 3.56+0.03 b 3.55+0.20d FS
422+0.43a 6.04+0.01b 2.94 £0.09 ¢ 6.45+0.12b E
414+021a 6.13+0.02a 2.52+0.02d 470+0.16 ¢ CcpP
414+0.21a 6.00 +0.00 b 3.86+0.16a 7.63+0.16¢ YV
352+0.24b 5.94+0.01c 1.93+0.03¢ 294+ 0.24 ¢ FS+E
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Produced wheat bread samples
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Fig. 1. A: surface expansion of A. flavus after five days of storage on the produced bread samples. B: inhibition
percentage of A. flavus growth on the produced bread samples including control wheat bread (C), bread containing
sprouted wheat (SW), fermented sprouted wheat (FS), garlic extract (E), calcium propionate (CP), yoghurt and
vinegar (YV) and fermented sprouted wheat containing garlic extract (FS+E). The different letters indicate

significant difference at p<0.05.
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Application of plant extracts in the formulation of sourdough
can improve sensory characteristics and shelf-life of the
produced bread. In the present study, effects of combined
application of fermented sprouted wheat and garlic extract in the
formulation of traditional sourdough containing yoghurt and
vinegar were investigated on the quality characteristics of loaf
wheat bread. Based on the results of texture analysis, among the
produced breads the lowest crumb hardness was observed in the
sample containing fermented sprouted wheat along with garlic
extract (2.94 N), which was significantly (p<0.05) lower than
those of the control sample. In addition, combined application
of fermentation and sprouting increased the specific volume and
reduced the gumminess of the product. Moreover, although the
lowest surface growth of Aspergillus flavus was observed on
breads containing yoghurt-vinegar and also garlic extract alone,
there was no significant difference between the fungal growth
rate on the sample containing fermented sprouted wheat along
with garlic extract and bread containing calcium propionate.
Bread containing fermented sprouted wheat and control sample
had no significant difference in terms of overall acceptability.
Accordingly, sprouted wheat sourdough containing garlic
extract can be used as a biological preservative to improve the
quality characteristics and shelf-life of wheat bread.
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