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Application of turanose as a cryoprotectant for
the improvement of Baker’s yeast storability
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Abstract In this study, the protective effects of turanose on Saccharomyces cerevisiae (Baker’s yeast) were examined
during the freeze-drying process to evaluate the feasibility of utilizing turanose as a novel cryoprotectant. The survival rate
of the Baker’s yeast cells improved substantially with a cryoprotective medium containing turanose in a substitution-
dependent manner. In accordance with these survival rates, the yeast cell surfaces became smoother as the turanose content
increased. Turanose with skim milk maintained the viability of the Baker’s yeast, which improved substantially upon
storage at —20°C. Thus, it is thought that turanose will exhibit excellent preservation effects during the distribution of
Baker’s yeast. Finally, these results suggest that turanose has the potential to be used as a novel cryoprotectant against

various microorganisms.
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Fig. 1. Survival rate of S. cerevisiae cells after the freeze-drying
process in the presence of cryoprotectant. The data are means+SD
of triplicate experiments. The bars with the different letters are
significantly different each other (p<0.05).
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Fig. 2. The SEM microphotographs of S. cerevisiae after freeze-drying with 0% (A), 2% (B), 4% (C) and 8% (D) of turanose (w/v), and
8% (w/v) of trehalose (E). The single increment in the scale at the right bottom side of each image indicated 5 um length.
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Fig. 3. Cell viability of S. cerevisiae after freeze-drying and
storage at -20°C in the presence of cryoprotectant media for 90
days. The freeze-dried powder of yeast and medium mixture was

stored for 0 (H), 30 (M), 60 (£), and 90 days ([]). The data are
means = SD of triplicate experiments. The SM(+) indicates 5% of
skim milk, and SM(-) means no skim milk.
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