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Effect of Osmotic Pressure of Salts on Growth of Torula sp. and Erythritol Production. Kim,
Kyung-Ah, Bong-Soo Noh, Sang-Yong Kim', and Deok-Kun Oh*. Deparfment of Food and
Microbial Technology. Seoul Women's University, Seoul 139-774, Korea, 'Dong Cheon Consulf-
ing Co., Kyunggi-Do 445-930, Korea, *Department of Food Science and Technology. Woosuk
University, Chunbuk 565-800, Korea—To investigate the effect of salts on the production of erythritol
by Torula sp., cells were grown on the media containing various concentrations of KCl or NaCl. Cell
gsrowth and glucose consumption rates decreased when KCl1 or NaCl concentration increased from 0.0
to 0.5M. The production of crythritol, however, was maximal at 0.3M NaCl or 0.4M KCl. The erythri-
tol concentration of 54.3 g/l in the medium containing 0.3M NaCl and 200 g/l glucose was obtained
after 120 h. The production of erythritol decreased in cultures above 0.3M NaCl or 0.4M KCI due to
the inhibition of cell growth. To elucidate the effect of salts more quantitatively, KCl and NaCl con-
centrations were converted to osmotic pressure. As the osmotic pressurc increased, the yield of erythri-
tol from glucose increased regardless of the kinds of salts and the yield of erythritol was approxi-
mately 49% at the osmolality of 2.4 Os/kg. When the osmotic pressure increased to 2.5 Os/kg, the spec-
ific growth rate of cells decreased but the production rate of erythritol increased. For the effective pro-
duction of erythritol, osmotic pressure must be adjusted not to inhibit markedly the growth rate of cells
and to stimulatc the production rate of erythritol by supplementing salt.
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Fig. 1. Erythritol production without NaCl or KCI by Toru-
la sp.
Cell mass (@), erythritol (0), glucose (A).
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Table 1. Effect of osmotic pressure of NaCl on the kinetic parameter of erythritol fermentation

NaCl (M) 0.0 0.1 0.2 03 0.4 0.5
Initial osmolality (Os/kg) 1.51 1.69 1.89 2.06 2.22 2.39
Consumed glucose concentration (g/) 136.1 132.9 1325 131.2 125.2 84.8
Cell mass (g/) 9.18 9.18 8.42 7.57 7.08 6.23
Erythritol (g/l) 42.2 46.4 51.1 543 52.7 41.8
Volumetric production ratc (g/1-h) 0.352 0.386 0.426 0.453 0.439 0.348

Table 2. Effect of osmotic pressure of KCI on the kinetic parameter of erythritol fermentation.

KCl (M) 0.0 0.1 0.2 0.3 0.4 0.5
Initial osmolality (Os/kg) 1.51 1.54 1.82 2.01 2.18 246
Consumed glucose concentration (g/)  136.1 125.5 141.0 133.4 116.5 99.9
Cell mass (g/1) 9.18 9.54 9.09 8.58 797 7.15
Erythritol (g/1) 42.2 42.3 50.7 51.0 53.3 48.9
Volumetric production rate (g/l-h) 0.352 0.371 0.423 0.425 0.444 0.408
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Fig. 2. Effect of osmotic pressure of salts on the erythritol
yield from glucose by Torula sp.
NaCl (@), KCl (O).
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Fig. 3. Effect of osmotic pressure of salts on the specific
growth rate of Torula sp.
NaCl (@), KCI (O).
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