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Abstract

Flour and bread make up a large part of the table and diet of Iranians. However, the weakness of wheat
production in the country is one of the constant problems of the flour and bread industry, which has caused
many problems in this industry, and flour mixing is always implemented as the main solution. In the present
study, the mixing of strong flour with weak flour in different proportions and its effect on the quality indicators
of flour and bread production were investigated. First, samples of 18% flour from the Sardari wheat variety,
which is a weak wheat variety, were prepared and in the ratios of 20-80, 30-70, 50-50, 30-70% and 20-80 with
18% flour and strong wheat sample of variety 19. 80N-mixed and rheological and quality indicators (including
wet gluten percentage, dry gluten percentage, gluten index, Zelny test, Falling number, ash percentage, moisture
percentage, measurement of flour color with image processing technique) And the results showed that the
treatment of mixing 70% of weak flour with 30% of strong flour due to the high level of all indicators related to
flour and bread, including dry and wet gluten percentage, gluten index, Zelani and Falling number, ash
percentage, moisture and protein, texture, aroma and smell, chewability, porosity, appearance and color
indicators of bread, compared to other mixes, and also no significant difference compared to mixes with a higher
percentage of strong flour can be suggested as the best mix.
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Extended Abstract

Introduction

Flour and bread are staples in the Iranian
diet, making up a significant portion of
daily nutrition. However, one of the
persistent challenges in the flour and bread
industry in Iran is the quality of locally
produced wheat, which often results in
weaker flour with suboptimal
characteristics. This issue impacts bread
quality and shelf life, making it essential to
explore solutions like flour blending to
improve the overall quality. The aim of
this study was to investigate the effect of
mixing strong and weak wheat flours in
different proportions and assess their
impact on various rheological and quality
indices of flour and bread.

Methods

In this study, wheat flour samples were
obtained from two distinct varieties: the
Sardari wheat (weak flour) and the 19-80N
variety (strong flour). The flour from these
varieties was mixed in varying ratios
(20:80, 30:70, 50:50, 70:30, and 80:20) to
create five distinct blends. The resulting
flour samples were tested for several
rheological and quality indicators,
including wet gluten percentage, dry
gluten percentage, gluten index, Zelny test,
falling number, ash percentage, moisture
percentage, and protein content. Image
processing techniques were also employed
to measure the color of the flour. After the
flour blends were prepared, bread was
baked using each flour mixture, and
sensory tests were conducted to evaluate
the bread’s texture, aroma, chewability,
porosity, and color. Statistical analyses
were performed using SPSS software, with
Duncan's test applied for comparison of
the means at a 95% confidence level.

Results and Discussion

The results showed significant differences
in the rheological and quality indices
depending on the flour blend. Specifically,
the treatment with 30% strong flour and
70% weak flour exhibited the highest
values across all indices, including gluten
content, gluten index, falling number, and
other sensory characteristics like texture,
aroma, chewability, and porosity of the
bread. This blend also showed a higher
color quality when compared to other
mixtures. Interestingly, there was no
significant difference between this blend
and those with higher proportions of
strong flour, suggesting that the 30%
strong flour to 70% weak flour mixture is
optimal.  Additionally,  the  study
highlighted that mixing the two flours
could improve the weak flour’s overall
quality, making it more suitable for bread
production. The findings of this study are
consistent with previous research on the
importance of wheat variety and flour
blending in improving bread quality. The
study confirms that the blending of weak
and strong flours is an effective method to
enhance both the rheological properties of
the flour and the sensory characteristics of
the bread. The increase in gluten content
and the improvement in other quality
indices suggest that the proportion of
strong flour plays a crucial role in
enhancing the overall flour and bread
quality. The results align with previous
studies, which found that a combination of
flours with different protein contents can
yield better baking performance, improved
texture, and longer shelf life of bread.
Moreover, the study emphasizes the
practicality of flour mixing in addressing
the problem of weak local wheat varieties
in Iran. Flour mixing is a cost-effective
and efficient solution that can mitigate the
impact of poor-quality wheat on bread
production. It also provides a simple and
scalable approach for improving product
quality in bakeries without the need for
significant technological advancements or
investments in new equipment.
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Conclusion

In conclusion, the blend of 30% strong
flour and 70% weak flour demonstrated
the best results across multiple quality
indicators, including both the rheological
properties of the flour and the sensory
attributes of the bread. This blend can be
considered as the optimal mixture for
producing high-quality bread. These
findings have practical implications for
improving the quality of bread in regions
with limited access to strong wheat
varieties. Flour blending offers an
effective solution to mitigate the impact of
weak wheat varieties and can contribute to
the enhancement of bread production in
Iran and similar regions facing similar
challenges in wheat quality.
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