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8. Crystallization
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1. Flavedo

2. Bioavailability

3. Spray drying

4. Fluidized bed coating

5. Extrusion

6. Freeze drying

7. Liposomal encapsulation
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11. Ultrasound
12. Dynamic light scattering
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9. Extractor
10. Mix
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17. Encapsulation Efficiency
18. Water activity
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13. Z-average

14. Polydispersity index

15. Scanning Electron Microscope
16. Separation
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19. Agglomeration
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Table 1 The Effect of diffrent walls on the particle size and polydispersity and zeta potential of the

emulsion
Z-average Zeta
Type of the wall PDI (nm) potential
Lepidium sativum 0/636" 673/3° -36/8°
Mix( Sativum-perfoliatum) 0/540° 479/2¢ -35/4°
Leidium perfoliatum 0/662° 516/6° -30/8°
= a
o1 1 10 s e e 100 1000 1e+04
.

Size (d.nm)

Fig 1 Droplets size distribution of emulsions prepared with Lepidium sativum (a), Mix( Sativum-perfoliatum) (b)
And Leidium perfoliatum (c)
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Table 2 Characteristics of the nano-emulsion whit different walls

Nano-encapsulation

Type of the wall PH Separation(%)  Viscosity(mpa.s) efficiency
Lepidium sativum 7/49+0.35° 1.9+0.36° 233+4.04° 79+1°
Mix( Sativum-perfoliatum) ~ 7/37+023*  2.96+0.25" 342+2.51° 85+1°
Leidium perfoliatum 7/26+0.15° 9.73+0.25° 505+50° 86+1°
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Table 3 Characteristics of the Nano-encapsulated powder whit different walls

.. Moisture .
Type of the wall Water activity content(%) Bulk density
Lepidium sativum 0/395+0.0005" 4/8+0.30° 0/25+0.015°
Mix( Sativum-perfoliatum) ~ 0/365+0.0011° 2/6+0.15° 0/21£0.010°
Leidium perfoliatum 0/352+0.0014° 3/8+0.15° 0/17+0.007°
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Table 4. Analysis of the color of the nano-capsulated powders

Type of the wall a L b
Lepidium sativum 3/00+1.40° 73/66+0.58" 12/69+1.32°
Mix( Sativum-perfoliatum) 4/38+0.88" 57/65+1.36 22/20+1.22°
Leidium perfoliatum 4/42+2 34° 48/46+1.23¢ 21.3242.12%

b

C

Fig 2 the color of the nano encapsulated powders whit diffrent walls : (a) Lepidium sativum , (b) Mix( Sativum-
perfolibatum) , (¢) Leidium perfoliatum
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This study was investigated whit aimed to the effect of different walls including Lepidium sativum and
Lepidium perfoliatum and a combination of both gums for nano-capsulation of citrus essential oil, in
order to maximize the efficiency of encapsulation and the stability of emulsion. For this purpose,
emulsion containing 4% orange peel oil in aqueous solution containing 1% (w/w) of the total composition
of the substance wall was prepared with the help of ultra-thoracic and ultrasound and then it was dried by
freeze dryer. Stability of emulsion was measured by calculating the particle size, the percentage
separation of emulsions, zeta potential and apparent viscosity and the nano-capsules quality was evaluated
by determining efficiency of nano-capsulation, water activity and colorimetric. Reports of tests had
indicated that due to the change in the type of wall, emulsion and powder characteristics were changed.
Particle size of mixed emulsion (Lepidium sativum and Lepidium perfoliatum) was reported smaller than
two other examples. As a result, the desired emulsion was more uniform. In addition, the results showed
that with increasing viscosity in the gum, the efficiency of nano-capsules was increased. In terms of
colorimetric characteristics, Powder containing Lepidium sativum seed gum had a higher brightness
parameter than the other two Powders. Finally, the investigation of nano-capsule structure with scanning
electron microscopy had showed that the nanoparticles was spherical and regular in all three samples.

Keywords: Nano-capsulation. Essential oil of orange peel. Lepidium sativum [Leidium perfoliatum.

Freeze Dryer.
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