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1- World Health Organization
2- Lactobacillus
3- Bifidobacterium
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Figure 1. Encapsulation efficiency (%) of Lactobacillus rhamnosus GG in sodium alginate (EnA LR), sodium
alginate-inulin (EnA and | LR) and alginate-whey protein (EnA and W LR)

Table 1. Assessment of the viability of Lactobacillus rhamnosus GG (CFU/mI) in mocha milk

Mocha milk Time (Day)
(Treatment)
Day1l Day 7 Dayl4 Day 21
EnA LR 8.17+0.17%A 7.94+0.80% 7.91+0.81% 7.13+0.27%4
EnA+I LR 8.27+0.17%A 8.14+0.90% 7.95+0.85% 7.18+0.44%A
EnA+w LR 8.45+0.05% 8.23+0.64% 8.10+0.79% 7.25+0.68%4
LR 8.02+0.06% 7.84+0.58%48 6.99:+0.44%8¢ 6.01+0.81°C

In each column, values with different lowercase letters are significantly different (p<0.05), and in each row, the values
with different capital letters are significantly different (p<0.05). Mocha milk containing free form of Lactobacillus
rhamnosus (LR), encapsulated Lactobacillus rhamnosus in sodium alginate (EnA LR), sodium alginate-inulin (EnA+l

LR) and in sodium alginate-whey protein (EnA+W LR).
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Figure 2. Assessment of the pH of mocha milk containing free and encapsulated forms of Lactobacillus
rhamnosus GG at 4 °C for 21 d

The means with different letters at the level of 5% of the LSD test are significantly different.
Mocha milk containing free form of Lactobacillus rhamnosus (LR), encapsulated Lactobacillus
rhamnosus in sodium alginate (EnA LR), sodium alginate-inulin (EnA+I LR) and in sodium alginate-whey

protein (EnA+W LR).
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Table 2. Antioxidant capacity (%) and total phenolic content [mg(GAE)/100 ml] in mocha milk containing
encapsulated and free forms of Lactobacillus rhamnosus

Mocha milk Antioxidant capacity (%) Total phenolic content (mg(GAE) /100 ml)
Day 1 Day 21 Day 1 Day 21
MM+EnA LR 39.90+4.97° 57.64+3.92b¢ 465.13+ 28.85% 703.37+ 32.84°
MM+EnA+I LR 32.21+4.92¢ 48.08+8.73% 416.87+ 24.25° 580.27+ 40.41°
MM+EnA+w LR 41.00+4.84° 60.55+5.69° 471.13+ 28.15% 737.47+ 50.85°
MM+ LR 61.69+3.212 80.24+3.312 479.00+ 41.62¢ 925.93+ 35.582
MM 29.54+6.53¢ 42.23+3.69¢ 379.97+ 47.11° 512.40+ 16.38¢

The means with different letters at the level of 5% of the LSD test are significantly different.

Mocha milk (MM) containing free form of Lactobacillus rhamnosus (LR), encapsulated Lactobacillus
rhamnosus in sodium alginate (EnA LR), sodium alginate-inulin (EnA+I LR) and in sodium alginate-whey
protein (EnA+W LR).

Table 3. Sensory evaluation of mocha milk containing encapsulated and free form of Lactobacillus rhamnosus

Mocha milk Odor Texture Taste acceptability ~ Over all acceptability
acceptability acceptability

MM+EnA LR 4,97+ 0.582 4.97+0.72¢ 5.35+ 0.492 5.03+ 0.63?

MM+EnA+I LR 5.09+ 0.622 4.91+0.73% 5.50+ 0.622 5.06+ 0.742

MM+EnA+w LR 491+ 0.672 4.88+ 0.81° 5.26+ 0.51° 491+ 0.622

MM+ LR 5.12+ 0.592 5.26+ 0.67% 5.50+ 0.512 5.12+0.732

MM 5.12+ 0.69? 5.35+ 0.69? 5.56+ 0.56° 5.09+0.712

The means with different letters at the level of 5% of the LSD test are significantly different.

Mocha milk (MM) containing free form of Lactobacillus rhamnosus (LR), encapsulated Lactobacillus rhamnosus
in sodium alginate (EnA LR), sodium alginate-inulin (EnA+I LR) and in sodium alginate-whey protein (EnA+W
LR).
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Nowadays, production of dairy products containing probiotic bacteria with valuable
nutritional characteristics is one of the important interests of food industries. The aim
of this study was to investigate survival of Lactobacillus rhamnosus GG probiotic
bacteria of free and encapsulated forms in mocha milk and their effects on the milk
characteristics during 21 days of storage at 4 °C. Sodium alginate, sodium alginate-
whey protein and sodium alginate-inulin were used for the encapsulation of
Lactobacillus rhamnosus GG using extrusion method. Carrier materials used for
encapsulation did not include significant effects on the encapsulation efficiency and all
the carriers provided encapsulation efficiency of nearly 90%. Based on the similar
patterns, pH of all mocha milk samples increased significantly during the storage;
however, pH changes were higher in mocha milk containing Lactobacillus rhamnosus
GG of free form (p < 0.05). Furthermore, DPPH free radical inhibition power and total
phenol content in mocha milk containing Lactobacillus rhamnosus GG of encapsulated

and free forms were higher than those in the control. Survival rate of encapsulated

Lactobacillus rhamnosus GG was significantly higher than that of free Lactobacillus
rhamnosus GG in mocha milk during 21 days of storage at 4 °C (p < 0.05).
Encapsulation significantly decreased texture desirability of mocha milk containing
encapsulated Lactobacillus rhamnosus GG (p < 0.05) with no significant effects on

other sensory characteristics.
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