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1- Spray-drying

2- Spray-chilling/cooling
3- Freeze drying

4- Fluid bed coating

5- Extrusion

6- Liposome entrapment
7- Atomize
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Table 2-Phenolic compounds present in Sardasht
black grape pomace extract

Phenolic Retention Concentration
compounds  Time (min)  (mg/100 Dry g
GP)

gallic acid 21.387 278.72 £ 0.01
Coffeic acid 34.674 144 = 0.04
Ferulic acid 42.326 52.3+0.08

Salicylic 47.336 35.45+0.03
acid
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Table 3 - Properties of microencapsulated powder of
Sardasht black grape pomace and flaxseed oil

Formula  Moisture Water Encapsulation
content solubility yield (%)
(%) index (%)
1 4.17+0.83* 66.58+2.1*  78.56+0.13°
2 4.8620.35° 67.32+2.1°  74.70+0.12"
3 4.75+0.95 67.18+2.7*  69.66x0.11°

1- Values are reported as mean + SD
2- Different lower case the significant difference
(P<0.05) between samples
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Table 4- Total phenolic contents and antioxidant activity of different microcapsule formulas at different pH values

Total phenol content (mg GAE/100g pow)

Formula pH 4.3 pH 5.5 pH 7
1 907.91%0.04% 949.58+0.01% 1241.250.02"
2 803.75+0.01° 866.25+0.05"" 991.25+0.02""
3 616.25+0.01% 749.58+0.04% 824.58+0.03*
Antioxidant activity (1C50%,mg/ml)
1 8.180.51"° 7.09+0.89% 3.2120.70%
2 9.62+1.03"° 7.60+0.57%° 3.93+0.47%°
3 10.92+1.83* 7.94+0.47% 4.31+1.00%

1- Values are reported as mean + SD

2- Different lower case and upper case the significant difference (P<0.05) between samples and pH, respectively
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Figure 2- SEM images of Sardasht black grape pomace and flaxseed oil microcapsules [(1): Formula 1, (2): Formula
2 and (3): Formula 3].
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Figure 3- FT-IR spectra of neat powder of wall materials
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Figure 4- FT-IR spectra of Sardasht black grape pomace and flaxseed oil microcapsules [(1): Formula 1, (2):
Formula 2 and (3): Formula 3]
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ABSTRACT

ARTICLE INFO

Encapsulation protects bioactive compounds against unfavorable environmental
conditions and increases their stability and bioavailability. Regarding the
existence of bioactive compounds in grape pomace and flaxseed oil, the aim of
this research was to encapsulate of grape pomace (Vitis viniferae cv. Rash) and

flaxseed oil with different ratios of maltodextrin and gum tragacanth (1:1, 1:2,
2:1) using a spray drier and evaluate of the quality properties of the obtained
microcapsules. The produced microcapsules were analyzed in terms of
microencapsulation yield, solubility, humidity contents, total phenolic contents,
antioxidant activity, interaction between the wall and core materials, and
microstructure. According to the results, there were no significant differences
between the microcapsules in terms of humidity and solubility contents (P<0.05).
The highest microencapsulation yield, total phenolic content and antioxidant
activity were observed in microcapsules produced with equal ratios (1:1) of
maltodextrin and gum tragacanth. While a spherical shape was observed by
scanning electron microscopy for all microcapsule samples, the microcapsules
produced with equal ratios (1:1) of maltodextrin and gum tragacanth had a more
compact and homogeneous structure. The FT-IR analysis also confirmed the
creation of new interactions between the wall and core materials of the
microcapsules. The results of the present study showed that using maltodextrin
and gum tragacanth as wall materials in an equal ratio (1:1) had a proper
performance in the microencapsulation of grape pomace and flaxseed oil.
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