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2. Meta Stable

3. Microfluidation

4. High Pressure Homogenizer
5. Sonication

6. Spontaneous Emulsification
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1. Encapsulation
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4. Polydispersity Index
5. Dynamic Light Scattering
6. Supernatant
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1. Coarse emulsion
2. Hydrophilic-lipophilic balance
3.Cycle
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Table 1 Some physicochemical characteristics of Pomegranate Seed Oil (PSO).

Viscosity (mPa.s)

Density (z.cm”)  Refractive Index

Cold-pressed PSO

24.2+0.0

0.937+0.001 1.498+0.035
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1. Surfactant Oil Ratio
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Fig 2 Droplet size distribution of
emulsions/nanoemulsions formed by high energy(A)
and low energy(B) method with different SORs.
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Fig 1 Effect of the SOR on the mean droplet size of
emulsions/nanoemulsions produced by low energy
and high energy method. Emulsions were prepared
using 5 wt. % oil, 2.5-10 wt. % mixed surfactant, and
85-92.5 wt. % water. Columns with different letters
are significantly different at p<0.05.
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1. Depletion
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Fig 3 Effect of stoiage wmperature (4, 25 and 55 °C)
on the mean droplet size of nanoemulsions in
SOR=1.5 produced by sonication (A) and
spontaneous emulsification(B) within a period of 30
days.
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Pomegranate seed oil (PSO) is an edible oil extracted from industrial wastes of pomegranate processing
presented a wide range of biological effects because of its high punicic acid and polyphenolic compounds.
Duo to its low solubility and high oxidation sensitivity, nanoemulsion (NE)-based delivery systems are
recommended to use this oil in the food and beverage industries. NEs can be fabricated byhigh-energy or
low-energy methods, which eachonehasadvantages and limitations. In this study, we compared a high-
energy method (sonication) with a low-energy method (spontaneous emulsification) to form PSO NEs
based on mixed non-ionic surfactants (Span 80, Tween 80). The resultsshowed that both methods were
able to produce emulsions with ultrafinedroplets (d<150 nm)in the surfactant to oil ratio of 1.5.
However,the size of droplets for the high energy method (93+5 nm) was significantly lower than the low
energy method (166+8).Moreover, the effect of various storage temperatures (4, 25 and 55 °C) on the
physical stability of the selected NEs highlighted thestimulated droplets coalescencesat higher temperature
(55 °C) leading to relatively unstableNEs in contrast to complete stable ones achieved at mild condition
(4°C). Furthermore, the oxidative studying (30 days) showed thatNE produced by high energy method was
significantly(p<0.05)more sensitive compared to similar counterparts formed by low energy method.

Keyword: Nanoemulsion, Pomegranate seed oil, Spontaneous Emulsification, Sonication, Emulsion
Stability.
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