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1. Encapsulation
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Table 1 Formulas composition of microcapsules bymixture design

B-cyclodextrin(%)

Sodium caseinate(%)

0
333 333
100
0 50
50
66.7 16.7
16.7 16.7
0 100
0 100
100
50 50
16.7 66.7
50 50
0

Gum arabic (%) Run
100 1
333 2
0 3
50 4
50 5
16.7 6
66.7 7
0 8
0 9
0 10
0 11
16.7 12
0 13
100 14
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Fig 1 Contour plot effect of interaction between gum arabic, sodium caseinate and beta-cyclodextrin on the turbidity
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Table 2 Encapsulation performance of pomegranate seed oil preparedfromoptimized ratiosof wall

materials
Z.Potential PDI Z-Average EE Viscosity Turbidity  BC-D SC GA Run
(mV) (d.nm) (%) (Pa/s) (NTU) (%) (%) (%)
-25.7 0.296 1680 73.31 29.2 3419 0 37.1 62.9 1
-18.8 0.148 2672 71.3 27.2 3449 0 50 50 2
-20.7 0.308 439 27.63 42 3348 50 50 0 3

EE: Encapsulation efficiency; BC-D: Beta- cyclodextrin; SC: Sodium caseinate; GA: Gum Arabic.
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Fig 2 FT-IR spectra of: A 62.9% Arabic gum - 37.1% sodium caseinate; B 50% gum arabic - 50% sodium caseinate;
C 50% sodium caseinate - 50% Beta-Cyclodextrin
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Fig 3 Scanning electron microscope image of pomegranate oil emulsion powder stabilized by; A: 62.9%
Arabic gum and 37.1% sodium caseinate; B: 50% gum arabic and 50% Sodium Caseinate; C: 50%
sodium caseinate and 50% beta-cyclodextrin
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The aim of the present study was to determine the proper concentrations ofgum arabic (GA), sodium
caseinate (SC) and B-cyclodextrin (BC) for the encapsulation of pomegranate seed oil (PSO). To this end,
BC, SC andGA were used as wall material for the encapsulation of PSO by mixture design and then the
optimum samples with the least turbidity were selected for examining turbidity, the encapsulation
efficiency, zeta potential, FT-IR and SEM. The turbidity value at high levels of SC and also in the
combination of GA with BC in the absence of SC or its small amounts increased. However, the
combination of low-SC with BC or GA reduced it. The results of viscosity indicated that the samples
containing BC and SC had higher viscosity than the GA-SC. The highest encapsulation efficiency was
related to the mixture of 37.1% SC and 62.9%GA, which had the lowest surface oil. According to the
result of DLS, the diameter of capsules had inversely correlated with the polydispersity index, according
to which the smallest capsule diameter was related to the mixture of BC and SC. The highest zeta
potential was related to the mixture of 62.9%GA and 37.1%SC. The result of FTIR confirmed the
formation of the complex and the interaction between SC, GA, PC for encapsulation of PSO. The
electronic microscope indicated that the microcapsules were irregular and different in terms of
morphology. Therefore, according to the results, the mixture of 37.1%SC and 62.9%GA is recommended
for PSO encapsulation.
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