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Table 1 Different chia seed extract-loaded nanoliposomes and nanocapsules

Codes Treatments
Lo Empty liposomes

L0.5BSGO Liposomes with 0.5% of chia seed extarct

L1BSGO Liposomes with 1.0% of chia seed extarct

L1.5BSGO Liposomes with 1.5% of chia seed extarct
L0.5BSGO0.5 Liposomes with 0.5% of extract coated with 0.5% of basil seed gum

L0.5BSG1 Liposomes with 0.5% of extract coated with 1.0% of basil seed gum
L0.5BSG1.5 Liposomes with 0.5% of extract coated with 1.5% of basil seed gum
L0.5BSGO0.5 Liposomes with 1.0% of extract coated with 0.5% of basil seed gum

L0.5BSG1 Liposomes with 1.0% of extract coated with 1.0% of basil seed gum
L0.5BSG1.5 Liposomes with 1.0% of extract coated with 1.5% of basil seed gum
L0.5BSGO0.5 Liposomes with 1.5% of extract coated with 0.5% of basil seed gum

L0.5BSG1 Liposomes with 1.5% of extract coated with 1.0% of basil seed gum
L0.5BSG1.5 Liposomes with 1.5% of extract coated with 1.5% of basil seed gum
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Table 2 Comparison of the mean particle size, PDI index and encapsulation efficiency of the CSE-loaded
Nano-capsules

Samples Particle size (nm) PDI index Eggg;‘:;a:ar)l Zeta(ﬁ;)\t;;ntlal
LO 89.33+3.18¢ 0.318+0.028 ¢ - -40.25+0.87d
L0.5BSGO 121.97+£5.53b 0.443 £ 0.016 abc 88.82+£0.19a -39.79+1.15d
L1BSGO 12420+4.69b 0.467+0.010 a 79.86+0.55 ¢ -39.14+0.82d
L1.5BSGO 136.83+2.73 a 0.419+0.015 cd 69.48+£031¢g -38.46+095d
L0.5BSGO0.5 112.07 £3.00 ¢ 0.399+0.011d 72.80+0.30 ¢ 4316 £0.96 ¢
L0.5BSG1 5923+ 1.75f 0.328+£0.017 ¢ 80.06 £0.53 ¢ -4447+£0.73 ¢
L0.5BSG1.5 109.33 £0.87 d 0.428 + 0.025 bed 73.15+£0.17 ¢ 4351 +1.12¢
L1BSGO0.5 122.60£540b 0.401+£0.014d 66.46+0.37h -46.13+0.57b
L1BSG1 113.27+2.25¢ 0.437+0.012 be 7448 £0.31d -4577+0.81b
L1BSGIL.5 120.23 £4.85b 0.332+0.012¢ 71.42+0.29 f -45.54+0.48b
L1.5BSGO0.5 127.50+£3.40 b 0.344+0.014 ¢ 7456 +£0.17d -48.05+0.77 a
L1.5BSG1 126.67£2.96 b 0.464 £ 0.016 ab 86.87+0.10b -46.93 £0.94 a
L1.5BSG1.5 120.93 £4.77b 0.427+0.011¢ 74.97+0.26d -48.19+0.50 a

Values represent mean (n=3) = SD. Different letters in each column represent significant difference at 5% level of
probability among samples.
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Figl The TEM images of the L0.5BSG1 Nano-capsules
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capsules
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Encapsulation of chia (Saliva hispanica L.) seeds extract with nano-
liposomes and basil seed gum and investigation of physicochemical
characteristics and its release in simulated gastrointestinal conditions
Chia seeds are considered as a rich source of bioactive and functional
compounds. Due to the fact that bioactive compounds are unstable
against environmental factors The stability of these compounds was
important And encapsulation is a useful way to increase the stability of
these compounds. In this study, nano-capsules of chia seed extract
(CSE) with nano liposomes and basil seed gum (BSG) were produced
and its physicochemical properties and release were investigated. nano-
liposomes were first prepared using lecithin and different concentrations
of CSE and then coated with three levels of BSG. The physicochemical
properties and the CSE release from nano-capsules were examined. The
lowest mean particle size (59.23 nm), low PDI index (0.328) and high
encapsulation efficiency (80.06%) were observed in the Nano-capsules
containing 0.5% CSE coated with 1.0% BSG (L0.5BSGl1). Since the
zeta potential of nano-capsules produced in this study was higher than +
30 mV, so they had high stability. Based on the TEM images the
L0.5BSG1 nano-capsules had spherical and irregular shape and low
tendency to accumulate. The FTIR analyses showed physical interaction
between nano-capsule components and also confirmed the presence of
phenolic compounds in the nano-capsules. In terms of release rate in the
gastric and intestinal simulated conditions, the CSE-loaded nano-
capsules had a controlled release relative to free CSE. Finally, the
results of this study demonstrated that L0.5BSG1 nano-capsules could
possibly be used successfully in the pharmaceutical and food industries.
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