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Background and objectives: Grammosciadium platycarpum Boiss.
& Hausskn which is named *Shevid Koohi’ belonging to the Apiaceae
family, is a rich source of phenolic and flavonoid compounds with
antioxidant properties. Antioxidants in human diet are crucial, in
terms of protecting the body against oxidative stress and maintaining
health. The aim of this study was to extract and encapsulate the
phenolic and flavonoid compounds of dill plant in sodium alginate
hydrogel.

Materials and methods: In this study, phenol and flavonoid
compounds were extracted from Grammosciadium platycarpum
Boiss and then used for encapsulation at three concentrations of 1, 2,
and 3% in sodium alginate with its three concentrations of 1.5, 2, and
3%. In the next step, antioxidant activity (total antioxidant, DPPH
free radical scavenging capacity, OH radical scavenging and reducing
power), loading capacity of phenolic compounds of
Grammosciadium platycarpum Boiss extract in alginate hydrogel,
encapsulation efficiency and process efficiency, were evaluated.
Also, structural properties of encapsulated material, including
chemical structure using infrared spectroscopy were also measured.
The ability to preserve phenolic compounds and antioxidant
properties of the product during 30 days of storage in different
environmental conditions (light and dark, temperatures of 25 © C and
4°C) were also evaluated.

Results: The results showed the maximum loading capacity of 1.178
mg as Gallic acid per gram of extract were obtained for alginate
hydrogel containing 3% of extract. In addition, it was found that
through using this method, high coating efficiency about 75% was
obtained. For hydrogels containing different amounts of extract
during 30 days of storage the results revealed a significant difference
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(P<0.05) in the ability to maintain antioxidant activity against
environmental conditions. Similar results obtained with respect to the
ability of phenolic compounds retention during storage in hydrogels
containing the extract, maximum retention of total antioxidant
properties, free radical scavenging of DPPH and OH, and reducing
power under different storage conditions were observed for hydrogels
containing 2% extract. The greatest reduction in antioxidant
properties were observed for hydrogels containing 1% extract under
artificial light conditions. The ability to maintain the antioxidant
property of the observed in artificial light condition about 55.18% and
in dark conditions about 74.15%. The rate of free radical DPPH in
artificial lighting conditions accounted for about 3.42 %, and about
84.15 % in dark conditions. The rate of free radical OH in artificial
lighting conditions accounted about 44.11% and about 68.34% in the
dark conditions. The rate of regenerative power in artificial lighting
conditions was 63.53 % and was estimated at 75.83% in dark
conditions.

Conclusion: In this study, it was found that 2% of alginate containing
2% extract has the best encapsulation ability and has the highest
retention of phenolic compounds and antioxidant properties during
storage.
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Table 1- Total of phenolic and flavonoid compounds of dill extract

(mg g Js 155U mggh) Js Jy slas 1oy

Total flavonoid (mg g!) Total phenolic (mg g') Extract (%)
YAAT £0.01 8 1.71£0.01° %) 1
2573+0.02° Y,4Y +0,020 (%) 2
4274+ 0.03 ¢ ¥,04 £ 0.03° (%) 3

ol Ao 53 0 Jloz| Cla.dﬁjl:d'.u JU:;-\vaLg Osw o 5 alie o by >
Different letters within a column indicate significant difference (P < 0.05).
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Table2- Entrapment efficiency in different formulation of extract, sodium alginate and chloride calcium
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75.39+0.06 2 2 2 A3
68.51+£0.16 3 2 2 Ad
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32.27+0.10 3 1.5 3 B2
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57.52 £ 0.01 3 2 3 B4
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Table 3- The average antioxidant activity and free radical inhibition of dill extract before and after encapsulation with
2% alginate concentration
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Figure 1- FTIR spectrum related to the encapsulation of 2% extract, control sample and alginate
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Figure 2- Preservation of phenolic compounds of 1, 2, 3% encapsulation extract after 30 days of storage
in different environmental conditions: Dark condition at 25°C, Refrigerator 4 °C, Artificial light at 25 °C.
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Figure 3- Total antioxidant activity of 1, 2, 3% encapsulation extract after 30 days of storage in different
environmental conditions: Dark condition at 25°C, Refrigerator 4 °C, Artificial light at 25 °C.
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Figure 4- Free radical inhibition DPPH of 1, 2, 3% encapsulation extract after 30 days of storage in different
environmental conditions: Dark condition at 25°C, Refrigerator 4 °C, Artificial light at 25 °C.
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Figure 6- Regenerative power of 1, 2, 3% encapsulation extract after 30 days of storage in different environmental
conditions: Dark condition at 25°C, Refrigerator 4 °C, Artificial light at 25 °C.
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