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1- Oxidative stress
2- Deacetylated
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Table 1: Characteristics of rthubarb used in the current
research [Y1]

Specifications

Species R. khorasanicum

Total phenol 2.916 ™9 GA/g DW
Antioxidant  activity

(DPPH) 15,51
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Table 2: Pomegranate juice samples prepared for
sensory analysis in the present study

Treatments Compounds of
constituent

C Control (pure
pomegranate juice)

cMm1 3 mg of chitosan
nanocapsules

CM2 4 mg of chitosan
nanocapsules

CM3 5 mg of chitosan
nanocapsules

CM4 50 mg of chitosan
nanocapsules

CM5 94 mg of chitosan
nanocapsules

SPM1 14 mg of soy protein
microcapsules

SPM2 25 mg of soy protein
microcapsules

SPM3 34 mg of soy protein
microcapsules

SPM4 202 mg of soy protein
microcapsules

SPM5 339 mg of soy protein

microcapsules
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Table 3: Microencapsulation efficiency percentage

Wall material type Microencapsulating

efficiency
Chitosan 37.28%
Soy protein isolate 45.26%
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Figure 1: The phenolic content of the samples is equivalent to ppm of gallic acid in 1 ml of the sample
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Figure 2: SEM images of (A) soy protein isolate microcapsule and (B) chitosan nanocapsule
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Figure 3: Aroma analysis of pomegranate juice samples enriched with (A) chitosan nanocapsules and (B) soy
protein isolate microcapsules

a
b
' C
O '
C cM1 cMm2 cMm3 CM4 CM5

135

Color
N w > [9;]

[N



el J53 Sl 5 Slag 052 Oan 5 s gl rmem

SPM1 SPM2 SPM3 SPM4 SPM5

Color

Figure 4: Color analysis of pomegranate juice samples enriched with (A) chitosan nanocapsules and (B) soy
protein isolate microcapsules
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Figure 5: Taste evaluation of pomegranate juice samples enriched with (A) chitosan nanocapsules and (B) soy

protein isolate microcapsules

Overall

(5]

IN

w

N

[N

b a
' I ' C
O i
C cM1 cMm2 cMm3 CM4 CM5

137



el S5 OS5 Gla g 05

Overall
N w S

[EEN

0 i ' i ' i i

SPM1 SPM2

SPM3 SPM4 SPM5
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isolate microcapsules
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Figure 7: pH analysis of pomegranate juice samples during 4 months of storage in the refrigerator at a
temperature of 4°C
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Figure 8: Examination of (A) L* (B) a* (C) b* (D) AE of pomegranate juice samples during 4 months of storage
in the refrigerator at 4°C
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Figure 10: DPPH radical scavenging activity of pomegranate juice samples during 4 months of storage in
the refrigerator at 4°C
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The purpose of this research is to encapsulate the phenolic compounds of
rhubarb stem's juice with chitosan and soy protein isolate and checking
their effects on the properties of pomegranate juice. For this purpose, the
phenolic compounds of rhubarb stem's juice were extracted by methanol
and encapsulated with chitosan and soy protein isolate by nanoemulsion
method, and finally the resulting microcapsules and nanocapsules were
used to enrich pomegranate juice samples. The highest percentage of
encapsulation efficiency of phenolic compounds was with soy protein
isolate (45.26%). The results of SEM images showed that the particles
were relatively spherical and with a relatively smooth surface, also
chitosan nanocapsules with an average size of 281.4 nm and soy protein
isolate microcapsules with an average size of 22.33 um were formed. The
results of pH analysis showed that the samples enriched with chitosan
nanocapsules and soy protein isolate microcapsules showed more and less
pH decrease than the control samples during the storage period. The
results of DPPH radical scavenging activity showed that the enrichment
of pomegranate juice with chitosan nanocapsules increased the
antioxidant activity of the samples for up to 3 months of storage.
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