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Abstract

BACKGROUND: Nowadays, consumers increasingly desire to use probiotic food products. Fruit juices are a good
substitute for dairy products carrying probiotic bacteria. Microencapsulation is a suitable method to increase the
viability of probiotics in food during storage and processing.

OBJECTIVES: This study aimed to evaluate the effect of single- and double-layer microencapsulation of probiotic
Lactobacillus rhamnosus GG by xanthan, chitosan, and alginate on the viability of the probiotic bacteria and the
chemical and sensory properties of mango juice during storage for 4 weeks at 25°C and 4°C.

METHODS: Microencapsulation of L. rhamnosus was done following the extrusion method using xanthan, chitosan,
and alginate. The viability of probiotics in mango juice was checked by the surface plate count method during storage
for 4 weeks at 4°C and 25°C. Also, pH changes and sensory characteristics of mango juice were evaluated.
RESULTS: At 25°C, the probiotic count of the mango juice containing free bacteria showed a decrease of about 4 logs.
The bacterial survival in microencapsulated groups was higher than in the free group. The highest rate of increase in
survival was related to the Xn 0.5-Al3 group, so the survival rate of the mentioned microencapsulated bacteria was
71.9% higher than that of the free bacteria in week 4. At 4°C, the bacterial count in the free group showed a decrease
of more than 5 logs during storage in 4 weeks. The highest survival rate was observed in the Xn 0.5-Al3 group, which
increased the survival rate by 157.2% compared to the free group at week 4. The final pH values in the
microencapsulated groups were higher than in the free group. The lowest sensory acceptance in both studied
temperatures was observed in the free group, and the sensory rating of the treatments kept at 4°C was higher than at
25°C.

CONCLUSIONS: The study results showed that microencapsulation increased the viability of probiotic bacteria and
improved the sensory properties of mango juice during storage. Also, the double-layer microencapsulation had a better
effect than the single-layer microencapsulation.
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Figure Legends and Table Captions

Table 1. Effects of microencapsulation by xanthan and chitosan on the viability of Lactobacillus rhamnosus GG in mango juice stored at 25°C for 4 weeks.
Table 2. Effects of microencapsulation by xanthan and chitosan on the viability of Lactobacillus rhamnosus GG in mango juice stored at 25°C for 4 weeks.
Figure 1. Survival of L. rhamnosus GG Microencapsulated With Xanthan and Chitosan in Mango Juice Stored at 25°C for 4 Weeks. Different English letters
indicate statistically significant differences between treatments (P<0.05).

Figure 2. Survival of L. rhamnosus GG Microencapsulated With Xanthan and Chitosan in Mango Juice Stored at 4°C for 4 Weeks.

Figure 3. The pH Level of Mango Juice Containing L. rhamnosus GG Microencapsulated With Xanthan and Chitosan Stored at 25°C for 4 Weeks.

Figure 4. The pH Level of Mango Juice Containing L. rhamnosus GG Microencapsulated With Xanthan and Chitosan Stored at 4°C for 4 Weeks.

Figure 5. Sensory Properties of Mango Juice Containing L. rhamnosus GG Microencapsulated With Xanthan and Chitosan Stored at 25°C for 4 Weeks.
Figure 6. Sensory Properties of Mango Juice Containing L. rhamnosus GG Microencapsulated With Xanthan and Chitosan Stored at 4°C for 4 Weeks.
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