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1. PolyunsaturatedFatty Acids
2. Eicosapentaenoic Acid
3. Docosahexaenoic Acid
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Table 1 Code and Composition of Capsules

Capsule Code Type of Wall Wall Concentration (%) No
LG30 Lepidium Sativum Seed Gum 30 1
XA30 Xanthan Gum 30 2

MIX30 Lepidium Sativum:Xanthan 30 3
LG40 Lepidium Sativum Seed Gum 40 4
XA40 Xanthan Gum 40 5
MIX40 Lepidium Sativum:Xanthan 40 6
LG50 Lepidium Sativum Seed Gum 50 7
XA50 Xanthan Gum 50 8
MIXS50 Lepidium Sativum:Xanthan 50 9
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(Encapsulation Efficiency (%)=wl-w2/w2x 100 )
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Table 2 Effect of type and concentration of wall material on particle size

Capsule Code Wall Concentration (%) Nanocapsule (nm) Microcapsule (um)
LG30 30 128.3+4.6a 19.14+1.02a
XA30 30 101.02+3.7b 17.25+1.18b
MIX30 30 85.96+2.12d 16.43+1.28¢
LG40 40 107.25+3.51b 18.65+1.46ab
XA40 40 65.48+2.17f 15.37+1.33d
MIX40 40 73.19+2.23¢ 15.28+1.52d
LG50 50 96.15+3.11c¢ 18.14+1.0ab
XAS0 50 63.41+3.02f 15.23+1.19d
MIX50 50 54.96+2.19g 14.91+0.98¢

Different letters in each column indicate significant statistical differences at P<0.05.
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Table 3 Effect of type and concentration of wall material on zeta potential

Capsule Code Wall Concentration (%) Nanocapsule (mv) Microcapsule (mv)
LG30 30 -10.242.19a -11.35+1.1a
XA30 30 -22.543.47¢ -25.7£2.6¢
MIX30 30 -25.48+4.01d -28.02+3.48cd
LG40 40 -12.35+3.15ab -14.81£2.73b
XA40 40 -26.474+4.23d -30.4243.55d
MIX40 40 30.08+3.54¢ -33.8744.17¢
LG50 50 -14.19£2.17b -16.48+2.68b
XAS0 50 -30.2743.08¢ -33.28+4.29¢
MIX50 50 -34.26+3.66f -38.2243.87f

Different letters in each column indicate significant statistical differences at P<0.05.
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Table 4 Effect of type and concentration of wall material on encapsulation efficiency

Capsule Code Wall Concentration (%) Nanocapsule (nm) Microcapsule (um)
LG30 30 95.12+4.3a 85.3444.3a
XA30 30 80.4243.7¢ 72.17£3.7d
MIX30 30 71.23+4.0d 65.46+4.0¢
LG40 40 86.91+2.5b 80.55+2.5bc
XA40 40 76.18+3.3cd 69.47+3.3d
MIX40 40 67.39+4.0¢ 56.16x4.0f
LG50 50 85.68+2.9b 77.41+2.9¢
XAS0 50 73.74+3.6d 68.64+3.6d
MIX50 50 60.09+4.5f 52.22+4.5f

Different letters in each column indicate significant statistical differences at P<0.05.
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Kilka fish oil is highly susceptible to oxidation due to high amounts of unsaturated fatty acids. One of
the methods used to protect unsaturated oils from environmental damage is the encapsulation process.
The purpose of this study was to investigate the effect of encapsulation process on reduction of Kilka
fish oil oxidation. The purpose of this study was to investigate the effect of type and concentration of
wall materials on encapsulated fish oil properties. The mixture of xanthan and lepidium sativum
(Shahi) seed gum was used in 100: 0, 50:50 and 0: 100 ratios as the continuous phase of emulsion.
Concentration of solid material in wall solution was chosen at 30, 40 and 50%. A homogenizer
ultraturax was used to prepare nanomulsions and a high pressure homogenizer was used to produce
microemulsion. The results showed that the size of the capsules prepared with mixture wall in all
concentration, xanthan gum at 40 and 50% concentration and capsules with shahi seed gum at 30%
concentration was in the range of nano (below 100 nm). All microcapsules had a size below 10
micrometers. Zeta potential was negative for microcapsules and nanocapsules and the lowest and
highest zeta potentials were related to capsule with mixture and shahi seed gum walls respectively. The
nanocapsules showed higher efficiency of Kilka fish oil encapsulation than microcapsules. The images
of the Scanning Electron Microscope represent a suitable network and uniform wall cover around the
capsules, and structural fractures were not observed. The results of this study suggest using of fish oil
microcapsules with shahi gum wall at 40% concentration, fish oil nanocapsules with mixture of
xanthan and shahi gum wall at 40% concentration, and fish oil nanocapsules with 30% xanthan gum
due to good properties for oil storage.
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