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Table 1 Investigation of antioxidant and phenolic activity of the extracted extract

Variable Codel Code2

Code3

Code4 Code5 Code6

Antioxidant 69.35+2.8%  62.2342.5°
Activity
Phenolic
activity

mg gallic )
(acid/100ml

53.44+2.8*  45.64+1.7°

51.28+1.9¢

41.45+1 .4¢

54.12+1.7°  49.19+1.17  51.36+2.5¢

37.26+1.2¢  36.61+1.3°  29.98+1.20f

Code (2): Extraction with ethanol at T=15min
Code (3): Aqueous acid solvent at T=15min
Code (4): Aqueous acid solvent at T=25min

Code (5): Acidic water solvent + ethanol extraction T=15 min
Code (6): Acidic water solvent + extraction with ethanol 96 T = 25min
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Fig 1 a: (1% gum zedo, 0% basil mucilage, 1% grape extract) b: (0% gum zedo, 1% basil
mucilage, 1% grape extract) c: (1% gum zedo, 1% basil mucilage, 1% grape extract) d: (2%
Zedo gum, 1% basil mucilage, 1% grape extract)
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Fig 2 Thermal analysis of microencapsulated samples

acodel: (1% gum zedo, 0% basil mucilage, 1% grape extract) bcode2: (0% gum zedo, 1%

basil mucilage, 1% grape extract)

ccode3: (1% gum zedo, 1% basil mucilage, 1% grape extract) dcode4: (2% Zedo gum, 1%

basil mucilage, 1% grape extract)
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Fig 3 Infrared spectroscopy of microencapsulated samples

a: (1% gum zedo, 0% basil mucilage, 1% grape extract) b: (0% gum zedo, 1% basil mucilage,

1% grape extract)

c: (1% gum zedo, 1% basil mucilage, 1% grape extract) d:(2% Zedo gum, 1% basil mucilage,

1% grape extract
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Table 3: Moisture, solubility, and extraction efficiency of microencapsulated powder

Variable Codel Code2 Code3 Code4
Solubility (/) 40.91+0.01° 39.67+0.01¢ 40.67+0.01¢ 43.33+0.03%
humidity (/) 3.35+0.01° 8.06+0.00° 8.19+0.00¢ 1.61+0.00*

Extraction efficiency(/.) 14.59+0.01° 8.15+0.01¢ 5.23+0.00¢ 21.32+0.01?
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The effect of applying microencapsulated red grape peel extract with Persian
gum and basil seed mucilage on the physicochemical properties (total
phenolic content, DPPH radical scavenging activity, anthocyanin content,
thermogravimetric analysis, and Fourier-transform infrared spectroscopy)
was investigated with the aim of improving its stability and using it in red
velvet cake. The results showed that the addition of microencapsulated red
grape peel extract to red velvet cake led to an increase and maintenance of
total phenolic content and antioxidant activity in the red velvet cake samples.
Moreover, microencapsulation of the extract improved the stability of
phenolic and antioxidant compounds in the microencapsulated extract
compared to the free extract. The obtained results indicated that total
phenolic content and DPPH radical scavenging percentage of the extract
were significantly affected by microencapsulation (P<0/05). By adding 6%
microencapsulated extract to red velvet cake, the total phenolic compounds
and DPPH radical scavenging percentage increase compared to the free
extract, and up to the seventh day of storage, higher amounts of total phenolic
compounds and DPPH radical scavenging percentage were observed in the
red velvet cake containing microencapsulated extract than in the cake with
free extract In addition, the microencapsulated samples with a ratio of 2:1
(2% Persian gum and 1% basil seed mucilage) significantly enhanced the
stability of the red grape peel extract and showed higher efficiency in the
stability tests against pH changes, environmental moisture, and solubility
behavior compared to the control sample. In this study, sample No. 4,
containing 2% Persian gum and 1% basil seed mucilage, was introduced as
the superior treatment. This selection was made based on obtaining the
highest scores in the conducted evaluations. The shelf life of red velvet cake
in this treatment was confirmed for 7 days under refrigerated storage, without
any considerable quality deterioration.
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