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6- Accelerated shelf-life trials
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8- Phosphotungstic acid
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7- Field emission scanning electron microscopy
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9- Conjugated linoleic acid
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Table 1- The results of the physicochemical characteristics of the functional energy drink during 45 days

parameter Treatment Day Shelf-life (Day) 45 Day
PH Control 3.81 £0.00 A2 3.4540.00 Bb
Contain chitosome 3.30 + 0.00 AP 3.51+0.03 B
Acidity (.Zontr.ol 0.55 + 0.00 B2 0.71 £ 0.00 A2
Contain chitosome 0.50 + 0.00 Bb 0.69+0.01 Ab

*Different lowercase letters indicate significant differences between treatments (p<0.05).
*Different capital letters indicate significant differences between days (p<0.05).
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Fig 5. The results turbidity in the energy drink during 45 days
*Different lowercase letters indicate significant differences between treatments (p<0.05).
*Different capital letters indicate significant differences between days (p<0.05).
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Shelf-lifc (Day)
parameter Treatment Day 15Dy
L Control 54.43 £ (.25 A 53.89 +0.16 B2
Contain chitosome 52.54 4+ (.32 Ab 51.38+ 0.05 4B
- Control 14.88 £0.02 B2 15.12 £ 0.09 42
Contain chitosome 13.10 £ 0.07 B® 15.469 £ 0.30 Ab
b Control 16.56 +0.04 B2 17.04 £ 0.10 A°
Contain chitosome 15.77 £ 0.04 B® 17.70 = 0.23 A2
AE Control 0.00 + 0.00 Ba 0.75+£0.274b
Contain chitosome 0.00 + 0.00 Bb 3.26+0.38 A2

*Different lowercase letters indicate significant differences between treatments (p<0.05).
*Different capital letters indicate significant differences between days (p<0.05).
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Fig 9. The results of phenol in the energy drink during 45 days
*T1: control sample kept at 5°C/ T1: sample containing chitosome kept at 5°C/ T3: control sample kept at 25°C/ T4: sample containing
chitosome kept at a temperature of 25°C/T5: control sample kept at a temperature of 45°C/T6: a sample containing chitosome kept at a

temperature of 45°C

*Different lowercase letters indicate significant differences between treatments (p<0.05).
*Different capital letters indicate significant differences between days (p<0.05).
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Nowadays, due to the interest in consuming extra-beneficial foods and
the increasing spread of cardiovascular diseases, the desire to
consume extra-beneficial products has increased. Therefore,
researchers are looking for the optimization of new formulations of
products with practical features in this direction. The study aimed to
produce a functional energy drink containing tannin-linoleic acid-
conjugated chitosome. After extracting bioactive compounds
(especially tannin) from pomegranate peel, they were included in the
structure of chitosomes along with conjugated linoleic acid. The
results showed the significant effect of different concentrations of
pomegranate biological extract on the oxidative stability of linoleic
acid. The results showed the significant effect of different
concentrations of pomegranate biological extract on the oxidative
stability of linoleic acid. The examination of nano-chitosome groups
showed the presence of structures in pomegranate bioactive along
with linoleic acid in chitosomes. The uniformly chitosan spherical
particles were observed with sizes of 77.66 and 79.90 nm. The
addition of nano chitosomes showed a significant increase in pH
(decrease in acidity), increase in turbidity, viscosity, two phases, and
phenolic content. Also, a decrease in the L* value and an increase in
a* and b* values were reported. The present results showed that
biopolymers play a key role in the stability of the liposome membrane
structure. They have a stable release of molecules trapped by a spatial
barrier on the surface. This nano chitosome will provide a potential
platform for the carrier's design for nutrients or preservatives, to
increase the shelf life and safety of food matrices.
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