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Fig 1. Particle size distribution of selenium nanoparticles.
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Table 2. Encapsulation efficiency of AMG in
different concentrations.

Concentratio Initia Final Encapsulatio

n (%) I coun n efficiency
count t
1 12.23 8.5 66.63+0.5°
5 1196 9.11 76.17+0.7°
10 12.15 9.85 81.6+0.92
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Table 1- Moisture percentage of AMG powders in
different concentrations.

Concentration Water Moisture
(%) activity (%)
1 0.31+0.05? 7.94+1.622
5 0.26+0.01° 4.63+0.02°
10 0.24+0.01°¢ 2.78+0.21°¢
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Figure 2. Viability (log CFU g) of L. acidophilus as a free cell and encapsulated by AMG in refrigerated
conditions.
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Figure 3. Viability (log CFU g!) of L. acidophilus as a free cell and encapsulated by AMG in simulated gastric
conditions (a) pH=3 and (b) pH=2.
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Figure 4. Viability (log CFU g) of L. acidophilus as a free cell and encapsulated by AMG in simulated bile
conditions (a) 0.5% and (b) 1%.
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The increasing demand for hydrocolloids with specific functionality
has led researchers to seek new hydrocolloid sources. One of the
methods to enhance the viability of probiotics under stressful
conditions is microencapsulation, to deliver these bacteria to the body
in sufficient numbers and utilize their health-promoting effects. The
aim of this study is to investigate the feasibility of Lactobacillus
acidophilus microencapsulation by ammonium gum (AMG) and its
enrichment using nanoselenium, and determine its viability under
stressful conditions. AMG was extracted from the mucilage of
Dorema Ammoniacum plant using a solvent and then precipitated by
alcohol. 1%, 5%, and 10% w/v solutions of AMG were prepared, and
then nanoselenium particles synthesized at a concentration of 1.5%
were added to the bacterial suspension with an average count of
6.85x10! log CFU g. The results showed that with an increase in the
concentration of gum, the encapsulation efficiency significantly
increased from 66% to 81%. The viability rate for 1%, 5%, and 10%
concentrations of AMG under refrigeration conditions was 62.43%,
72.37%, and 81.83%, respectively. Under simulated gastric
conditions at the pH levels used in this study, the counts of viable cells
after 3 h of incubation for 5% and 10% concentrations of AMG
remained higher than 7 log CFU g*. After 6 h of incubation ina 10 g
L solution, the free cells showed a decrease to 5.93 log CFU g7,
while for microencapsulated cells at concentrations of 1%, 5%, and
10%, it was only 3.93 log CFU g%, 3.15 log CFU g-1, and 1.9 log
CFU g, respectively. The results showed that AMG has very good
encapsulation properties, which can be used in many food
formulations for these purposes.
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