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Fig 1 Calibration curve for encapsulation efficiency
of cinnamon essential oil.
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1. Fourier Transform Infrared Spectroscopy
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Table 1 Dispersed phase droplet size for nano
emulsions with different formulations.

Sample Particle Size (nm)

NaCS+ B-cy + EO (S)) 129*+237.15
B-cy + EO (S,) 2.30 "+717

EO (S3) 0.75°+76.83

The presence of different letters indicates a
significant difference at the probability level of
%95%.
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2. Scanning Electron Microscope
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Table 3 Encapsulation efficiency for nano
emulsions with different formulations.

Sample EE (%)
NaCS+ B-cy + EO (S1) 0.15 "+81.37
B-cy + EO (S2) 0.46 °£79.02
EO(S3) 0.28+84.70

The presence of different letters indicates a
significant difference at the probability level of
%95%.
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Table 2 Zeta Potential for nanoemulsions with
different formulations.

Sample Zeta Potential (mv)
NaCS+ B-cy + EO (S)) 0.1°+-17.69
B-cy + EO (Sy) 0.14°+0.12
EO (S3) 0.12°+-0.23

The presence of different letters indicates a
significant difference at the probability level of
#95%.
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Table 4 Turbidity measurement for nano
emulsions with different formulations.

Sample NTU
NaCS+ B-cy+ EO (S1) 14.74 °+2622
B-cy+ EO (S2) 0.65 °+27.30
EO (S3) 100.4°+4718.32

The presence of different letters indicates a
significant difference at the probability level of
#95%.
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Table 5 Measurement of antioxidant activity for

nano emulsions with different formulations.

Sample DPPH
NaCS+ B-cy + EO (S1) 0.23 +85.5
B-cy + EO (S2) 0.19 *+90.76
EO(S3) 0.24 °+£93.84

The presence of different letters indicates a
significant difference at the probability level of
* 95%.
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Nowadays, cinnamon essential oil has been considered as an antioxidant and antimicrobial activity for
addition to food and biological systems. Directly use of these essential oil for food storage has some
limitations due to low solubility in water, high vapor pressure and physical and chemical instability. One
of the ways to reduce these limitations is the microencapsulation of essential oils in lipid carriers,
including microcapsules. Therefore, the aim of this work was to study the encapsulation of cinnamon
essential oil in microcapsules stabilized with sodium caseinate and f-cyclodextrin and also the
antimicrobial and antioxidant properties. In this study, in order to encapsulation, different formulations of
nano emulsions containing cinnamon essential oil were prepared by ultrasound method and the effect of
different polymers on droplet size, encapsulation efficiency, antioxidant properties and turbidity of nano
emulsion were investigated. The results showed that the interaction of nano emulsions and encapsulated
samples was effective on particle size (p <0.05). The diameters of sodium caseinate with B -cyclodextrin
particles size ranged from 234 to 237 nm. Also, the diameter of the B -cyclodextrin particles in the range
of 713-717 nm, and the diameter of the essential oil particles size in the range of 84-85 nm. Zeta potential
was negative for sodium caseinate with  -cyclodextrin and essential oil. That showed the system had a
significant negative charge. The effect of different polymers and essential oil on the encapsulation
efficiency and antioxidant properties was significantly different. (P <0.05). The encapsulation efficiency
of all formulations was above 70%. SEM-scanning showedhomogeneous and spherical shapes with
pores.FT-IR analysis confirmed the effect of van der waals forces in the formation of microcapsules.

Key Words: Nano emulsion, Cinnamon essential oil, Encapsulation, f-cyclodextrin.
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