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Figure 1: Calibration curve of anthocyanin
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Microencapsulated Free anthocyanin solution Kombucha Sample
anthocyanin solution beverage
_ _ 100 Control sample
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F6%: free sample at 6% level
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Table 2: Particle size, particle size distribution and zeta potential of liposomal nano samples containing black fig

anthocyanin.
Particle Dispersion Zeta potential Particle size Liposomal sample
Index (PDI)
0.41+0.062 26+7.81° 132.6+17.78°¢ 9-1
0.36+0.092 36.3+.573? 260.6+24.58"° 8-2
0.43+0.05% 33.66+1.52% 353+59.57° 7-3
0.47+0.15% 42.66+6.42° 740.03488.75° 6-4

Different lowercase letters in each column indicate significant differences (P<0.05).
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Figure 2: Measurement of nanoliposome microencapsulation efficiency of black fig anthocyanin compounds in
samples 9-1, 8-2, 7-3 and 6-4 lecithin-cholesterol
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Figure 3: FTIR analysis results of anthocyanin, nanoliposome, extract nanoliposome and cholesterol
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Figure 4: FESEM image for Iecithin-cholsterol sample 1-9
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Figure 5: Determination of stability for lecithin-cholesterol sample 1-9

Different lowercase letters in each column indicate significant differences (P<0.05)
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Table 3: Brix level of Kombucha beverage containing nano- and non-nano encapsulated anthocyanin extract at
two levels of 4 and 6 %

Brix Sample
5.56+0.20° Control sample
4.43+0.40° F4%

5.31#0.3° F6%
4.06+0.11° N4%
3.23+0.32°¢ N6%

Different lowercase letters in each column indicate significant differences (P<0.05).
N4%:nanoliposomed sample at 4% level

N6%: nanoliposome sample at 6% level
F4%: free sample at 4% level
F6%: free sample at 6% level
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Table 4: The pH level of Kombucha beverage containing Nanoencapsulated and Non- nanoencapsulated
anthocyanin extract at two levels of 4 and 6%

pH Sample
3+0.005? Control sample
3.13+0.112 N4%
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3.20x0.10¢
3.03x0.05%
3.06 +0.05?

N6%
FA%
F6%

Different lowercase letters in each column indicate significant differences (P<0.05).

N4%:nanoliposomed sample at 4% level

N6%: nanoliposome sample at 6% level
F4%: free sample at 4% level

F6%: free sample at 6% level
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Table 5: Sensory evaluation of nanoencapsulated and free kombucha beverage samples at 4 and 6%

General mouthfeel taste Smell Color Treatments
acceptance

3.5+0.52° 3.3+0.67° 3.5+0.84° 3.5+0.70° 4.5+0.52° F6%
3.6+0.51° 3.2+0.63? 3.6+0.51° 3.5+0.52° 3.6+0.51° F4%
3.5+0.97° 3.1+0.56° 3.6+0.69° 3.40.84° 3.9+0.31° N6%
3.6+0.51° 3.2+0.63? 3.9+0.31° 3.3+0.94° 3.8+0.63° N4%
3.4+0.69° 3.2+0.63? 4.9+0.31° 3.3+0.94° 3.9+0.31° control

Different lowercase letters in each column indicate a significant difference (P<0.05).
N4%:nanoliposomed sample at 4%

N6%: nanoliposome sample at 6%
F4%: free sample at 4%
F6%: free sample at 6%
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ARTICLE INFO ABSTRACT

Anthocyanin is one of the bioactive compounds, which is the main pigment of
Artiple History: many fruits and vegetables. Since anthocyanins have low thermal stability
Received:2023/6/10 during food processing, the use of these compounds as natural pigments in

Accepted: 2024/1/22 foods is associated with challenges. Therefore, microencapsulation of

anthocyanin compounds with liposomes is important. Nanoencapsulation of
bioactive compounds with liposomes is an effective and efficient way to

Keywords: ) o : : -
increase the stability of polyphenolic compounds. Liposomes are polar lipid
Nanoliposome, vesicles that form bilayer structures in polar solvents such as water. In this
Black fig extract, research, nanoliposomes in ratios of 9-1, 8-2, 7-3 and 6-4 lecithin-cholesterol
Anthociyanins, were prepared using the solvent injection method. Then, the size and zeta
Kombucha beverage potential tests were conducted to determine the characteristics of the produced

particles. The average particle size (average hydrodynamic diameter) and

10.22034/FSCT.21.148.45 particle size distribution for different lecithin-cholesterol ratios were in the

o T range of 132-740 nm and 0.47-0.41, respectively. Zeta potential values were
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bahram1356@yahoo.com or also obtained in the range of -26 to -42 mv. After determining the efficiency
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of Nanoencapsulation, FTIR test was performed to investigate possible
reactions between anthocyanins and nanoliposome wall materials. The
morphology of anthocyanin-loaded lecithin-cholesterol nanoliposomes with a
ratio of 9-1 was shown by scanning electron microscopy (SEM). The stability
of the liposomal sample with a ratio of 9-1 lecithin-cholesterol was evaluated
by calculating the amount of release of encapsulated anthocyanin during 60
days of storage at ambient temperature. Samples with 9-1 lecithin-cholesterol
ratio were used in Kombucha beverage formulation. Sensory properties of
prepared beverages were evaluated which the results showed among the
samples, smell, mouthfeel and overall acceptance parameters had no significant
difference (P>0.05) .The results obtained in this research showed that
nanoliposomes are an efficient system for encapsulating of anthocyanins
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