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Effect of FOS and skim milk on survival rate of freeze-dried cells of Lactobacillus during storage
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Statement of the Problem: This study assessed the survival of freeze-dried Lactobacillus plantarum 49, Lactobacillus acidophilus 
LA-5 and Lactobacillus paracasei 108, when different lyoprotectants were used.

Methodology & Theoretical Orientation: Lactobacillus strains were inoculated in MRS broth, incubated at 37ºC/24 h to reach 
the early stationary growth phase. The cells were harvested, re-suspended in PBS containing Fructo-Oligo-Saccharides(FOS 
- 20%) or Skim Milk (SM) or saline solution 0.85% (control) and stored at -80°C. The frozen suspensions were freeze-dried 
for 40 h. The freeze-dried samples were stored for 30 days at 4°C and 28°C. After days 1, 3, 7, 14 and 30 viable cells were 
enumerated and the results were expressed as survival rates (log N/log N0).

Findings: Among the lyoprotectants tested, freeze-dried cells of Lactobacillus with FOS (0.90±0.02) presented the highest 
survival rate after 30 days of storage. The survival rate of cells with SM and control was 0.88±0.03 and 0.73±0.03, after 30 days 
respectively. However, during storage at 28ºC the survival rate of freeze-dried cells of Lactobacillus with FOS and control was 
0.22±0.04 after 30 days, while with SM the survival rate was 0.76±0.12. The protective effect of FOS may be associated with the 
capacity of sugars to form glassy matrices and for a successful storage. Possibly at 28°C the samples with FOS were above the 
vitreous transition temperature, not sufficient condition for a good protection. The protective effect of SM on the freeze-dried 
cells of Lactobacillus may be associated to lactose or whey protein components also been suggested as the main cause for the 
protective effects of SM. Investigations over a longer storage period need to be performed and other lyoprotectants can also be 
evaluated for their impact on the survival of lyophilized cells.
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