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1. Polydispersity
2. Dynamic light Scattering
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1. Strength of electrostatic interaction
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Fig 1 Effect of pH on zeta potential (mv) and strength of electrostatic interaction (SEI) of soy protein isolate (SPI)
and gum arabic (GA)
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Fig 2 The effect of pH on a) absorbance at 750 nm and b) coacervation yield (%) for SPI-GA dispersion (ratio
60:40) at different biopolymers and pH values. Different lowercase letters indicate a significant difference at the
level of P<0.05 between different treatments.
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Fig 3 The pH-turbidity curves for SPI-GA containing a)1% and b) 2%. Different lowercase letters indicate a
significant difference at the level of P<0.05 for each ratio between different pH.
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Fig 4 Coacervation yield of different ratios of SPI:GA at pH=4 and at biopolymer concentration a)1% and b)2%
(w/v). Different lowercase letters indicate a significant difference at the level of P<0.05 between different
treatments.
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Fig 5 Viability of L. acidophilus (log cfu/g) in liquid coacervates and dried microcapsules. Different lowercase
letters indicate a significant difference at the level of P<0.05 between different samples.
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Table 1 Effect of treatments on the viability of L.acidophilus (log cfu/g) during storage at 25+1 °C

Treatments Time (day)
0 15 30 45 60
FD-SPI-P-GA 83.77+0.55%® 84.98+046%  83.62+0.68%°  81.96+0.96%  80.05+0.29™
FD-SPI-P-O-GA 89.28+1 48" 88.58+2.03" 88.54:+£0.24™  853440.18%*  85.13+0.29™
SD-SPI-P-GA 61.44+1.674° 57.28+0.8"° 52.47+1.57°¢ 49 8+0.9"° 43 .91+1.57"
SD-SPI-P-O-GA 70.85+2 .06 70.35+1.58* 68.9+0.72°®  67.96+0.32° 64.9+0.78°

Values shown indicate mean of three independent readings + SD. Different lowercase letters indicate a significant
difference at the level of P < 0.5 between different treatments. Different uppercase letters indicate a significant
difference at the level of P <0.5 between different storage times. FD-SPI-P-GA: Freeze-dried microcapsules
contained probiotic bacteria, SD-SPI-P-GA: Spry-dried microcapsules contained probiotic bacteria, FD-SPI-P-O-
GA: Freeze-dried microcapsules contained probiotic bacteria and oil, SD-SPI-P-O-GA: Spry-dried microcapsules
contained probiotic bacteria and oil.
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Fig 6 Viability of encapsulated and free L. acidophilus (log cfu/g) during exposure to simulated gastric juice.
Different lowercase letters indicate a significant difference at the level of P<0.05 between different treatments. P:
free L. acidophilus, FD-SPI-P-GA: Freeze-dried microcapsules contained probiotic bacteria, SD-SPI-P-GA: Spry-

dried microcapsules contained probiotic bacteria, FD-SPI-P-O-GA: Freeze-dried microcapsules contained probiotic
bacteria and oil, SD-SPI-P-O-GA: Spry-dried microcapsules contained probiotic bacteria and oil.
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Fig 7 Viability of encapsulated and free L. acidophilus (log cfu/g) during exposure to simulated intestinal juice.
Different lowercase letters indicate a significant difference at the level of P<0.05 between different times for each
sample. P: free L. acidophilus, FD-SPI-P-GA: Freeze-dried microcapsules contained probiotic bacteria, SD-SPI-P-
GA: Spry-dried microcapsules contained probiotic bacteria, FD-SPI-P-O-GA: Freeze-dried microcapsules contained
probiotic bacteria and oil, SD-SPI-P-O-GA: Spray-dried microcapsules contained probiotic bacteria and oil.
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Table 2 Particle size (um), polydispersity (PDI) and zeta potential (mv) of liquid microcapsules

Treatments Particle size (um) Polydispersity (PDI)  Zeta potential (mv)
SPI-P-GA 0.19°+1.19 0.82+0.01° -10.12+0.3*
SPI-P-O-GA 0.14°+4.52 0.83+0.02° 0.74°£-10.63

Values show indicate mean of three independent readings + SD. Different lowercase letters in each column indicate
a significant difference at the level of P < 0.05 between different treatments. SPI-P-GA: Microcapsules contained L
acidophilus. SPI-P-O-GA: Co-microcapsules contained L. acidophilus and oil.
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Co-encapsulation of Lactobacillus acidophilus and Tuna oil rich in
omega-3 fatty acids using Soy protein isolate (SPI) and Arabic gum (GA)
as wall materials was studied through the complex coacervation method.
The microcapsules were dried separately by freeze and spray drying. The
optimal conditions for the coacervation between soybean protein isolate
and gum Arabic as functions of pH, SPI/GA ratio and total concentration
of biopolymers were investigated using zeta potential, turbidity, and
coacervation yield assays. The highest coacervate yield was achieved in
the total concentration of biopolymers 2% (w/v), SPI/GA ratio 60:40 and
pH=4, and the highest coacervation yield was
79.22+41.75%. Lactobacillus  acidophilus  (La-5) wviability  was
significantly (p<0.05) higher in freeze-dried microcapsules in
comparison with spray-dried microcapsules. Omega-3 fatty oil
improved significantly (p<0.05) the viability of probiotic bacteria during
60 days storage in ambient temperature and gastrointestinal
conditions. The size of L. acidophilius containing microcapsules and co-
microcapsules (SPI-P-O-GA) were 1.194£0.19 and 4.42+0.14 pm,
respectively.
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