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3. Bingham

4. Herschel-Bulkley
5. Casson

6. Mupirocin

7. Salicin
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Figure 1. Texture of drinking yoghurt without HMP after adding Rhodamine B
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Figure 2. Texture of drinking yoghurt containing 0.5 % HMP after adding Rhodamine B
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Figure 3. Drinking yoghurt with sodium resistant starch capsules (magnification x 10)
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Figure 4. drinking yoghurt with Sodium alginate- chitosan capsules(magnification x 40)
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Figure 5. Sodium alginate- resistant starch capsules after adding Gram solution (magnification x 40)
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Figure 6. Sodium alginate- chitosan capsules after adding Gram solution (magnification x 40)
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Figure 7. Probiotic bacteria microencapsulated whit resistant starch (magnification x 100)
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Figure 8. Shear stress - shear rate relation in drinking yoghurt samples.
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Figure 9. The viscosity of drinking yogurt samples in terms of shear rate
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Table 1. The values of rheological factors of different treatments of drinking yoghurt
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In each column, values with different letters are significantly different (p<0.05)
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Table 2. The effect of different levels of resistant starch and chitosan and microencapsulation process time on the
viability of probiotic bacteria (CFU ml™)
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Abstract
Aim: The aim of this study was to investigate the effect of microencapsulation with sodium
alginate/ resistant starch or sodium alginate/chitosan on microstructure, rheological properties
and viability of Lactobacillus acidophilus and bifidobactrium animalis subsp. lactis in drinking
yoghurts.

Material and methods: The role of different encapsulation parameters, such as resistant starch
and chitosan concentration (0, 0.5, 1 and 2 %) and encapsulation time (0, 10, 20 and 30 min) in
providing protection for two probiotic bacteria were also evaluated.

Results: Results showed that addition of starch and chitosan at 1% concentration to sodium
alginate mixture and encapsulation for 10 min resulted in increased viable counts of Lb.
acidophilus and B. animalis subsp. lactis cells after 7 days storage at 4°C. Drinking yoghurts
with alginate/resistant starch microcapsules showed higher viability for probiotic bacteria
(3.6x10" and 6.6x10" for Lb. acidophilus and B. animalis subsp. lactis, respectively) than
encapsulated samples with alginate/chitosan (2.1x10' and 6.8x10" Lb. acidophilus and B.
animalis subsp. lactis, respectively). In the light microscopic images (objective 40x
magnification), spherical beads with the average diameter of 300-500 pum were observed.
Cross-sectional images of resistant starch-coated alginate beads showed that bacterial cells were
located inside the beads. Distribution of beads in drinking yoghurt texture was uniform.
Encapsulation increased apparent viscosity and consistency coefficient and decreased flow
behaviour index. The best fitted rheological model for the control (without microcapsules) was
Power law, while for the other samples was Herschel-Bulkley.

Conclusion: Microencapsulation enhances the viability of probiotic bacteria, and the viability
and rheological properties will be improved by increasing the concentration of the second wall.

Keywords: chitosan, drinking yogurt, microencapsulation, probiotic bacteria, resistant starch.
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