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Abstract

Bread is the main foodstuff in the diet of the Iranian people. Due to the deficiencies of minerals
such as calcium, magnesium, iodine, zinc, iron, folic acid and various types of vitamins that exist
among the people of the community, the simplest way to compensate these deficiencies are the
enrichment of bread, which is the dominant power of the people. In this study, the effect of rye
bread enrichment with calcium, magnesium and vitamin D3 on its chemical properties (such as
dry gluten, wet gluten, gluten number, crude protein, moisture content and pH) was compared
and compared with control. T2 treatments (900 ppm calcium carbonate), T3 (40 ppm vitamin
D3), T4 (150 ppm magnesium), T5 (900 ppm and 40 ppm vitamin D3), T6 (900 ppm calcium
and 150 ppm magnesium), T7 (ppm 40 vitamins D3 and 150 ppm of magnesium) and T8 (900
ppm of calcium and 40 ppm of vitamin D3 and 150 ppm of magnesium) were compared and
compared with T1 (control). The results showed that there was no significant difference between
gluten, wet gluten, gluten index, protein percentage, pH and moisture content of enriched flour
(P <0.05). Regarding the chemical index of bread, the moisture content of bread was lower in all
treatments than control treatment. In the enrichment treatments, treatment with T3 had the
highest significant difference with other treatments (P <0.05), ash percentage T8 treatment had
the highest mean of all treatments and the pH index had a significant difference with other
treatments in TS5 treatments (P <0.05), and the treatments enriched with calcium carbonate had
the highest mean Compared with other treatments. Measuring the amount of calcium and
magnesium in the production bread showed that these indices did not differ significantly in the
enriched treatments (P <0.05), but with other treatments without calcium and magnesium, there
was a significant difference Also, vitamin D3 had a significant difference in T7 treatment with
other treatments (P <0.05). Finally, T8 treatment has been selected as the best treatment that has
been shown to be the best in enrichment.
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