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Abstract

For the maximum production of pullulan from glucose as a carbon source, the effects
of glucose concentration, pH and dissolved oxygen concentration on the cell growth and
mass production of high-molecular weight pullulan by A. pullulans ATCC 42023 were
evaluated.

A. pullulans showed optimum pullulan productivity when glucose concentration was
0.3M (54g/L). And inhibitory effects on the cell growth and the pullulan production were
observed at the glucose concentration higher than 0.3M (54g/L).

The influence of pH control and dissolved oxygen on the pullulan production and
growth of A. pullulans was studied. In shake-flasks, maximum pullulan production was
obtained with 11.98g/f when initial pH was 65. In the batch fermentation, the
maximum pullulan production of 13.31g/{ was obtained with constant pH 4.5. And it
was found that pullulan yield and synthesis rate increased with oxygen availability.

For the production of commercially useful pullulan with high-molecular weight,

a mixed carbon source, which was a mixture of glucose and glucosamine, was used for
the pullulan fermentation with A. pullulans. On the basis of 5% mixed carbon source,
culture with 3% glucosamine with 2% glucose was optimum condition for the production
of high (M.W.> 1,000,000) and medium (M.W.> 200,000) molecular weight pullulan with
considerable yields of cell mass and product. And the influence of pH control on the
molecular weight of pullulan was studied in batch fermentation. It was found that the
productivity of high-molecular weight pullulan with pH control at 6.5 was higher than
that with no pH control.
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Fig. 1. Effect of glucose concentration on the dry cell weight and pullulan yields.
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Table 1. Effect of pH and Dissolved Oxygen on the production of pullulan.
Cell Pullulan
pH DO concentration| yield |concentration| yield | productivity
(g/ ) (g/g) (g/2) (g/g) (g/ ¢/h)
(a) | control control 16.86 0.34 13.10 0.26 0.11
(b)| control [No control 15.84 0.32 13.62 0.27 0.11
(c) |No control| control 14.26 0.29 25.54 0.51 0.21
(d) [No control |[No control 11.2% 0.23 1873 0.37 0.16
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Fig. 2. Effect of glucosamine concentration on the cell growth and pullulan production.
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Fig. 3. Pattern of molecular weight fraction by the change in carbon source.
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Fig. 4. Molecular Fraction as a funtion of culture time.
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