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Backgrounds and objectives: The health benefits of probiotic bacteria
have increased their attraction and application in food products. The low
stability of probiotic bacteria against adverse environmental conditions and
the consequent reduction of survival during processing, storage and
consumption, are among the most important limitations in the production
and development of probiotic products. Encapsulation of probiotic bacteria
is one of the technologies that has been successfully implemented in
numerous studies to increase the stability of bacteria against environmental
stresses. So, the aim of this study was to evaluate the effect of
encapsulation technology with different wall materials (calcium alginate,
xanthan, and gellan) on survival of Lactobacillus reuteri in simulated
gastric conditions (pH 1.5) by emulsion method.

Materials and methods: Lactobacillus reuteri (ATCC 1655) was
encapsulated with different wall materials including calcium alginate,
xanthan, and gellan using emulsion method. The viability of encapsulated
and free bacteria in simulated gastric conditions (pH 1.5) was evaluated at
intervals of 0, 30, 60, 90 and 120 minutes at 37 °C. The morphology and
size of the microcapsules were determined by scanning electron
microscope (SEM) and particle size analyzer, respectively.

Results: Results of the morphology evaluation by SEM showed that the
microcapsules prepared with different wall materials were spherical to
oval. The mean diameter of microcapsules obtained from all wall materials
had a significant difference (P<0.05) with each other, which indicates the
effect of the type of wall material on the diameter of the microcapsules. On
the other hand, the simultaneous use of alginate, xanthan and gelan as wall
materials not only increased the diameter of the microcapsules, but also
strengthened the microcapsules. The encapsulation efficiency of all the
three wall materials was more than 90%, which indicates the suitability of
the emulsion method in the encapsulation of Lactobacillus reuteri. The
highest encapsulation efficiency was found in microcapsules obtained by
alginate and alginate-gellan wall materials, which showed a significant
difference (P<0.05) compared to other treatments. The lowest
encapsulation efficiency was related to the microcapsules in which all three
wall materials were used simultaneously. By increasing the duration of
exposure to the simulated conditions of the stomach, bacterial survival
showed a significant decrease (P<0.05) in the microcapsules obtained from
all wall materials as well as the control sample (not encapsulated). The
highest and lowest survival rates of bacteria in simulated gastric conditions
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were related to microcapsules containing alginate-xanthan-gellan and
alginate alone, respectively.

Conclusion: It was concluded that microencapsulation of L. ruteri by
emulsion method using alginate, xanthan and gellan as wall materials while
significantly improving survival in simulated gastric conditions, increases
the average diameter of microcapsules
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Figure 1- Scanning electron microscopy (SEM) images of microcapsules with wall materials used in this study
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Figure 2- Effects of wall materials on encapsulation efficiency
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