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1. Ohmic Heating
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Fig 1. Ohmic apparatus (made in Agriculture School; Shiraz University; Iran)
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Inlet temperature of spray drying (°C)
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Fig 1. The effect of (A) carrier content (%) & carrier ratio (maltodextrin and gum arabic) at 140 °C (Central point); (B) carrier content (%)
and inlet temperature with maltodextrin to arabic gum ratio of 40% (Central point); (C) carrier ratio (%) and inlet temperature with
maltodextrin to arabic gum ratio of 40% (central point) on moisture content of Flixweed seed powder
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Fig 3. The effect of (A) carrier content (%) & carrier ratio (maltodextrin and gum arabic) at 140 °C (Central point); (B) carrier content (%)
and inlet temperature with maltodextrin to arabic gum ratio of 40% (Central point); (C) carrier ratio (%) and inlet temperature with
maltodextrin to arabic gum ratio of 40% (central point) on insolubility coefficient of Flixweed seed powder
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Fig 4. The effect of (A) carrier content (%) & carrier ratio (maltodextrin and gum arabic) at 140 °C (Central point); (B) carrier content (%)
and inlet temperature with maltodextrin to arabic gum ratio of 40% (Central point); (C) carrier ratio (%) and inlet temperature with
maltodextrin to arabic gum ratio of 40% (central point) on antioxidant activity of Flixweed seed powder
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Fig 5. The effect of (A) carrier content (%) & carrier ratio (maltodextrin and gum arabic) at 140 °C (Central point); (B) carrier content (%)
and inlet temperature with maltodextrin to arabic gum ratio of 40% (Central point); (C) carrier ratio (%) and inlet temperature with
maltodextrin to arabic gum ratio of 40% (central point) on total phenolic content of Flixweed seed powder
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Table 2. Sensory evaluation of optimal reconstructed flixweed seed powder and flixweed seed extract before drying
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Abstract

Flixweed (Descurainia sophia) seeds (FS) is a rich source of polyphenols, such as coumarin compounds,
flavonoids, flavonol glycoside and phenolic acids. In this study bioactive compounds of FS were extracted using
ohmic-assisted extraction with water as a solvent. Drink powder was produced from extract with carrier ratios of
50-50, 0-100 and 100-0 of maltodextrin to gum Arabic and carrier content of 30-50% at 120, 140 and 160 °C
using spray dryer. The powders physicochemical properties including moisture content, insolubility, particle
size, total phenolic compounds and antioxidant activity of produced powers were evaluated. The optimal
powder of response surface methodology was selected and the extract was reconstructed in such a way that the
amount of solid material was similar to the solid material of the initial extract then in term of appearance, taste,
aroma, texture and overall acceptance were evaluated. The results of the powder production showed the effects
of the percentage and ratio of carriers (maltodextrin and gum arabic) and the effect of temperature on the
moisture content and insolubility were significant. The carrier’s percentage and the drying temperature had a
significant effect on the antioxidant activity. The percentage and ratio of carriers had a significant effect on
amount of total phenolic compounds at level of 5%. Optimization by response surface methodology was
selected powder sample produced at 160 *C with a ratio of maltodextrin to arabic gum of 100-0 and carrier
content of 30% as an optimal treatment. The particle size of the powders ranged from 2617 to 4664 nm.
Comparison of sensory evaluation of optimal reconstructed powder with FS extract before drying showed there
was no significant difference between two samples in terms of appearance, taste, aroma, texture and overall
acceptance scores.
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