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Effect of Coating Materials on the Stability of Spray-Dried
Lactobacillus Powder during Storage
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Abstract Lactobacillus is a probiotic that suppresses the growth of pathogens while preventing constipation, diarrhea, and
intestinal inflammation. However, various environmental conditions such as pH and temperature affect the growth of
Lactobacillus. In this study, Lactobacillus plantarum was encapsulated with starch using a spray dryer to protect the
viability of the organism during storage and to increase its acid tolerance. The lower water activity and storage temperature
resulting from this method influenced the survival of L. plantarum. In encapsulated Lactobacillus powders, viability of
Lactobacillus was increased during storage at 20°C relative to that of L. plantarum stored at 35°C in the same water
activity conditions. Furthermore, L. plantarum encapsulated in starch with ginger showed increased viability when compared
to non-encapsulated L. plantarum stored without treatment. Finally, based on a simulated digestion test, encapsulated L.
plantarum survived at a pH of 2, whereas the non-encapsulated L. plantarum did not. Thus, coating the encapsulated
powder with these materials was effective in maintaining Lactobacillus viability.
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Table 1. Relative humidity of binary saturated aqueous solution

Relative humidity (%) Amount
Salts N N . Water
20°C 30°C 40°C Salt (g) (mL)
LiCl 11.31 11.28 11.21 150 85
MgCl, 33.07 3244 31.60 200 25
K,CO;, 43.18 43.17 43.13 200 90
NaBr 59.14 56.03 52.83 200 80
NaCl 75.47 75.09 74.68 200 50
KCl 85.11 83.62 82.32 200 80
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C: Constant for heat of absorption
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Fig. 1. Moisture adsorption isotherms of coated L. plantarum
powder at different temperatures. A, L. plantarum encapsulated
by starch; B, L. plantarum encapsulated by starch with Ecklonia
cava; C, L. plantarum encapsulated by starch with ginger.
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Fig. 2. Survival rate of L. plantarum in different water activity
stored at 20°C. A, 20°C; B, 30°C; C, 40°C. S, starch without L.
plantarum; S+L, L. plantarum encapsulated by starch; S+E+L, L.
plantarum encapsulated by starch with Ecklonia cava; S+G+L, L.
plantarum encapsulated by starch with ginger.
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Fig. 3. Survival rate of L. plantarum in different water activity
stored at 30°C. A, L. plantarum encapsulated by starch; B, L.
plantarum encapsulated by starch with Ecklonia cava; C, L.
plantarum encapsulated by starch with ginger.
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Fig. 4. Survival rate of L. plantarum in different water activity
stored at 40°C. A, L. plantarum encapsulated by starch; B, L.
plantarum encapsulated by starch with Ecklonia cava; C, L.
plantarum encapsulated by starch with ginger.
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Fig. 6. Effect of pH on the viability of L. plantarum stored at (A)
pH 2 and (B) pH 7. S, starch without L. plantarum; S+L, L.
plantarum encapsulated by starch; S+E+L, L. plantarum
encapsulated by starch with Ecklonia cava, S+G+L, L. plantarum
encapsulated by starch with ginger.
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