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3. Lactobacillus acidophilus
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1. Lactobicillus
2. Bifidobacterium
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3. De Man, Rogosa and Sharpe agar
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1. Lactobacillus rhamnosus
2. Lactobacillus reuteri
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1. Encapsulation efficiency (EE)
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Fig 1 Growth curve of Lactobacillus acidophilus
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1. Scanning electron microscope (SEM)
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Fig 2 Images of microcapsules by emulsion methods(A) and spray drying method (B)

Table 1 Size, encapsulation efficiency and survival of encapsulated bacteria by emulsion and spray

drying methods in simulated gastric conditions

survival of encapsulated bacteria by

emulsion and spray drying methods in Z?giﬂ?gat(t% 3?;:;2?:3825 Encapsulation method
simulated gastric conditions (log CFU/g) Yo H
8.49° 84.84° 91.63° Emulsion
8.08" 76.81° 454.2° Spray drying
7.44° Control sample (free
bacteria)

Different letters indicate a statistically significant difference (p<0.05).
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Table 2 Survival of Lactobacillus acidophilus by different encapsulation methods during exposure to
simulated gastric conditions (log CFU/g)

Exposure time to simulated gastric conditions (min)

120 90 61 30 0
Encapsulation methods
5.39¢ 6.03¢ 7.24% 8.04 10.51< Control sample
6.15"¢ 7.44" 8.61%¢ 9.84"° 10.45% Emulsion
5915 7.228¢ 7.995¢ 9.08" 10.24% Spray drying

Different capital letters indicate a significance difference (p<0.05) among encapsulation methods and control
sample and lower-case letters indicate a significant difference (p<0.05) among exposure time to simulated
gastric conditions
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ABSTRACT

ARTICIE INFO

With increasing public awareness, the demand for healthy foods has increased.
Low resistance of probiotic bacteria against adverse environmental conditions is
one of the most important factors limiting the production and development of
probiotic products. Encapsulation by enclosing probiotic cells can increase
stability against limiting factors such as gastric acidity.In this study, the efficiency
of double layer encapsulation with sodium alginate and chitosan by spray drying
and emulsion methods on the stability of Lactobacillus acidophilus under
simulated gastric conditions (pH=2) during 0, 30, 60, 90 and 120 minutes were
examined. The size of the microcapsules was determined by the particle size
analyzer and their morphology using a scanning electron microscope (SEM).The
obtained growth curve showed that the bacteria enter a stationary growth phase 40
to 42 hours after inoculation. The size of the microcapsules obtained from the
emulsion method were significantly (p< 0.05) smaller than the spray drying
method. The morphology of the microcapsules was spherical to oval, and the
samples obtained from the spray drying method had a shrinked surface. The
highest survival was shown by emulsion encapsulated samples with a decrease of
1.9 logarithmic cycles, followed by spray dried encapsulated bacteria with a
reduction of 2.4 logarithmic cycles. The lowest survival rate was related to the
control sample (free bacteria) with a decrease of 3.83 logarithmic
cycles.Encapsulation of Lactobacillus acidophilus probiotic bacteria by the
emulsion technique by creating appropriate stability under simulated gastric
conditions is a suitable method to obtain probiotic products enriched with this
bacterium.
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