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Abstract

This study aimed to partially replace wheat flour (0, 15 and 30%) with millet flour in doughnuts. To
improve technological properties and reduce oil content, gum (0, 0.50 and 1%) was used. The effect of
black seed essential oil (50, 100, 150 and 200ppm) on the microbial and sensory properties of doughnuts
was also evaluated. The results showed that the sample containing 15% millet flour and 0.50% gum had
the highest volume and the lowest oil content and firmness within 2 hours after production. Meanwhile,
the samples containing 15 and 30% of millet flour and 1% gum had the least firmness over a week.
Increasing gum and millet flour in the formulation increased and decreased the moisture content of
doughnuts, respectively. The sample without millet flour and containing 1% gum had the highest
moisture content one week after production. The results of adding black seed essential oil to the
formulation showed that the growth rate of mold and yeast in samples containing 50, 100, 150 and 200
ppm of essential oil was 17.51, 26.27, 61.64 and 100% lower than the control (without essential oil) after
one week of storage. Sensory evaluation revealed that the samples with 100 and 150 ppm essential oil
received the highest scores for aroma and taste. Therefore, based on technological, sensory and microbial
properties, the sample containing 15% millet flour, 0.5% gum and 150 ppm of black seed essential oil was

identified as the best example in this study.

Keywords: Gluten-free flour, Oil absorption, Doughnut and Black seed.
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