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Blas G el oSy o(ils s E/dsaSe 56.7 SN 37.6) 0w ol Jall sl palitied
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4.02 2.29 13.69 150 50 4
5.28 12.45 12.58 120 40 5
5.08 11.77 13.72 120 40 6
5.25 13.8 12.52 120 40 7
4.31 6.59 16.14 120 30 8
4.79 12.44 11.822 120 50 9
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4.26 10.59 21.89 90 30 15
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P iad ol (19) dsaad) cnn @aT dga (e -Aamiall cilisip SN 4SS A oyl (3 e JS (g5ina

5 pball dayy wope o A o e g (P<0.05) 0.05 (e sl O shall dapy gyl

S o JSa e gy )
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ObSel) Jlaniny dualiiiieal) iy gaisd g SN 38 3 A A g ydal) Jal gadl i3 €27 Jgaad)

P T SE Coef Cof Jalad)
0.001 -3.74 4.31 -106.1 Cull)
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Abstract:
This research aimed to prepare of nanocapsules loaded with two types of bioactive

compounds (phenols and carotenoid pigments) extracted from orange peels via
chitosan and gums (cherry and Arabic) biofilms and study the effect of adding
capsules on physicochemical, microbial and sensory properties of yoghurt.

The cherry gum (Prunus avium) was collected from two regions: Serghaya and
Suwayda, purified by precipitation with ethanol, study the chemical composition and
different properties and comparison with gum Arabic. The moisture and ash content
for the studied gums were within the limits set by the Food and Drug Organization
(FDA) and its carbohydrate content was high, and this indicates its purity. The
solubility of exudate gums ranged from 53.53 to 86.53% and was arranged as follows:
Arabic gum>Serghaya gum>Suwayda gum. The cherry gums were superior to gum
Arabic in water and oil holding capacities and all of gum types showed similar FT-IR
spectra which indicated the same functional group's presence in them.

The conditions for extraction bioactive compounds (phenols and carotenoid pigments)
from sweet orange peel (Citrus sinensis) were optimized and using the statistical
design Response Surface Methodology (RSM). The highest concentration of phenolic
compounds extracted (1157.52 mg/100g) using the mixture of ethanol: water at 36°C
for 2h. While, the highest concentration of carotenoids obtained (21.18 mg /100 g)
using acetone at 30°C for 90 min.

The nanocapsules of bioactive compounds extracted from orange peel were prepared
via ionic gelation method and the effect of different ratios of chitosan: gum and
chitosan: core material on encapsulation efficiency and capsules size were studied.
The results showed that the addation of cherry gum: chitosan and phenolic extract:
chitosan at the ratios 1:1 and 1:0.5 respectively gave the highest encapsulation
efficiency 89.27 for Serghaya gum and 87.06% for Suwayda gum) with average
capsules size 70 and 95 nm. While, the gum Arabic obtained the maximum
encapsulation efficiency (97.39%) when the gum: chitosan added at the ratio of 1:2
and the phenolic extract: chitosan added at the ratio of 1:0.5 with a mean size of
nanocapsules 50 nm. On the other hand, the highest encapsulation efficiency of
carotenoid pigment (82.48, 73.25 and 71.03% for Serghaya, Arabic and Suwayda
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gum, respectively) was achieved when the gum: chitosan and the pigment extract:
chitosan were added at ratios of 1:2 and 1:2, respectively. The Scanning Electron
Microscopy images of the bioactive compounds nanocapsules prepared using chitosan
and cherry gums showed they had a wide bore compared with chitosan-Arabic gum
nanocapsules. The FTIR spectra confirmed the presence of electrostatic interactions
between the protonated amino group of chitosan (-NH3") and carboxylic ions
(—COO") of the gums.
The addition of 0.5 and 1% of bioactive compounds nanocapsules significantly
affected by the reduction of fermentation time compared to the control (P<0.05).
The addition of phenols and carotenoids nanoencapsulate which prepared using
chitosan and Serghaya cherry gum and added at 1% preserved the reasonable quality
and sensory properties during 20 days of cold storage.

Keywords: Cherry gum- Orange peels- Chitosan — Gum arabic- Bioactive

compounds—Nanocapsules.
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