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Table 1 Zeta potential of empty nanoliposome, vitamin E nanoliposome and vitamin C nanoliposome

Zeta potential (mv)
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Fig 2 Structure of vitamin C nanoliposome (a) and vitamin E nanoliposome (b)
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Table 2 Chemical composition of beverage samples

Acidity Total Total phenol Probiotic
0/ o Ash Acceptanc
Fermented beverage (%acid pH soluble (%) (mg counts(log .
lactic) solid(%) ’ GAE/ml) CFU/ml)
Control 0.35+0.03 5.2+0.01 7.43+0.1 0.34+0.02 30.0+0.2 9.1£0.1 3.78+0.3
a a a ab a a a
Vitamin E Nano liposome 0.33+0.04 5.27+0.1 7.93+0.06 0.33+0.03 42.20+0.5 9.6+0.5 3.6+0.4
a a b ab a a a
Vitamin C Nano liposome 0.34+0.02 5.23+0.2 7.80+0.03 0.32+0.01 41.63+1 9.2+0.2 4+0.2
a a c ab b a b
Free Vitamin E 0.32+0.01 5.29+0.3 7.51+0.04 0.31+0.01 36.17+0.4 9.54+0.2 3+0.3
0.36+£0.01*  5.11£0.2*  7.53+0.02° 0.30+0.01° 37.12+0.6° 9.3+0.5* 3.5+0.1%

Free Vitamin C

Table data represent the average of three test + standard deviations. The different letters in the columns indicate
a significant difference between the data with a 95% probability.
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ABSTRACT

ARTICLE INFO

Lecithin -based liposomes were studied as carriers of vitamins E and C
to enrich lentil/buckwheat-based fermented beverages. Liposomes
prepared by hydration method. Particle size and shape were analyzed by
light scattering and scanning electron microscopy. The percentage of
encapsulation efficiency of vitamins E and C was determined by HPLC
method. The encapsulation efficiency of vitamin E and C
nanoliposome's was 88.5% and 50%, respectively. The average volume
diameter of vitamin C nanoliposomes was smaller than the average
volume diameter of vitamin E nanoliposomes. The results showed that
the produced liposomes are stable nanoliposomes with small size, low
Polydispersity index and single-mode with high negative surface charge.
Electron Microscopy Images showed nanometer-sized spherical
nanoliposomes. Vitamin E nanoliposomes had higher turbidity
compared to vitamin C nanoliposomes. Adding vitamin E and C
nanoliposomes to the fermented beverage not only had no negative
effect on the chemical composition and sensory acceptance of the drink,
but also increased the total phenolic contents and antioxidant properties.
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