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Feed Solution

MD: Maltodexirin

DE: Dextrose Equivalent

MDpEe=13-20: Maltodextrin with 18-20 DE value
GA: Gum Arabic

MPE: Miroencapsulated Phenolic Extract
CAE: Citrus Aurantium Extract
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Fig.1. Microencapsulation of phenolic compounds Citrus aurantium extract under different process conditions
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Table 1 Powder production yield, Antioxidant activity, Total phenolic content and Encapsulation efficiency of the microcapsules Citrus
aurantium extract.

Powder production yield

Antioxidant activity

Total phenolic content Encapsulation efficiency

Microcapsule (%) (%) (mg GAE/g) (%)
Free Extract - 68.30+2.3° - -
Maltodextrin 87.4+ 0.06™ 60.91+2.3° 4.38%0.01° 96.6210.3°
Maltodextrin+Arabic Gum 49.96 £0.6° 53.66+1.5¢ 4.29%0.01° 94.49+ (.7°
Arabic Gum 42.28 +0.1¢ 46.26x1.7¢ 4.19%0.01°¢ 92.3610.8°

* Different letters in the same column indicate statistical significance (p < 0.05)
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Table 2 Effect coating materials of the Moisture,Hygroscopicity,Bulk density,Solubility,Particle size of microcapsules Citrus aurantium extract.

Microcapsule Moisture (%) Hygroscopicity (%)  Bulk density (g/ml) Solubility (%) Average Particle size (um)
Maltodextrin 2.10£0.07" 45.76%1.3¢ 0.449£0.007° 79.38+0.2* 5.64*
Maltodextrin+Arabic Gum 2.85%0.1° 56.28+0.4° 0.471£0.007° 71.08+0.3° 5.48°
Arabic Gum 3.45%0.1* 65.74+0.5* 0.5060.008* 61.6610.08¢ 5.13*

* Different letters in the same column indicate statistical significance (p < 0.05)
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Fig. 2. Effect of hygroscopicity of Citrus aurantium extract powders on change of nature, physical properties and flowability during storage. a)
Citrus aurantium powder on the first day of storage; b) Citrus aurantium powder on the seventh day of storage
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Fig. 3. Scanning electron microscope (SEM) images of the microencapsulated powders of Citrus aurantium extract with spray dryer and various
wall materials
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Abstract

In this research, the microcapsulation of polyphenolic compounds of Citrus aurantium extract was designed to provide
a solution by improving their stability and protecting them against oxidation, light, moisture and temperature. For this
purpose, a lab scale spray-dryer was used to produce microcapsules of Citrus aurantium extract using
maltodextrin(MD), gum arabic(GA) and their combination(MD+GA) as a coating material. Quizzes powder
production yields, phenolic compounds content and encapsulation efficiency, antioxidant capacity, moisture content,
hygroscopicity, bulk density, solubility, morphology and particle size were evaluated. The results of this study clearly
showed that the encapsulation of the Citrus aurantium extract with spray dryer by using maltodextrin was effective
and had higher productivity (above 90%) than two other wall materials. Also, maltodextrin capsule has a higher
yields(87.4%), better antioxidant activity(60.91%), low moisture content(2.10%), low hygroscopicity(45.76%), low
bulk density(0.449g/ml), high solubility(79.38%) and morphological structure were better than other capsules. Particle
size was not significantly different in samples. Finally, the microcapsule of the Citrus aurantium extract dried by
maltodextrin was presented as the comprehensively microcapsule.
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