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a-Amylase production by Bacillus caldolyticus in a cell-recycling fermentor with membrane
filtration. Cnu-Yuan CHENG, Isamu Yase, and KivosHr Topa* (Institute of Applied

Microbiology, University of Tokyo, Bunkyo-ku Yayoi 1-1-1, Tokyo 113) Hakkokogaku 68:

367-373, 1990.

The productivity of a-amylase in cell-recycling continuous culture of Bacillus caldolyticus
strain SP using a fermentor with a hollow fiber membrane filter module was investigated in
comparison with that in batch and chemostat cultures. When the medium of the original
concentration was fed at a constant flow rate, a-amylase activity in the effluent was the same
as that in the batch culture (100 U/ml). When the medium concentration was increased
five-fold, a-amlylase activity increased only 2.9 times even though the viable cell concentra-
tion increased about ten-fold. When the medium concentration was increased exponentially
in accordance with the increase of the cell concentration, a-amylase activity reached

713 U/ml at a dilution rate of 0.17 h~?; 898 U/ml at 0.24h~ 1.
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Schematic diagram for cell-recycling fermentor with hollow fiber membrane system. 1, fermen-

tor; 2, hollow fiber membrane filtration module; 3, medium component vessels; 4, medium mixing
vessel; 5, level controller; 6, relay; 7, filtrate recycle portion; 8, micro computer (NEC PC-8801); 9,
oxygen concentrator; 10, air compressor; 11, gas mixing chamber.
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Fig. 2.

Cell-recycling continuous culture of B. caldolyticus strain SP with constant feed rate of nutrients

after batch and continuous cultures. (O), a-amylase activity in culture; (@), viable cell cincentration;
(@), optical density measured at 660 nm; (O ), amount of maltose fed (The dilution rate of continuous
culture was 0.2 h™! and the culture with cell recycling was 0.21 h=1),
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Fig. 3. Cell-recycling continuous culture of B. caldolyticus strain SP with nutrient feed rate changing ex-

ponentially after batch and continuous cultures. Symbols are the same as those in Fig. 2 (The dilution
rate of continuous culture was 0.18 h™! and the culture with cell recycling was 0.17 h~1).
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Fig. 4. Cell-recycling continuous culture of B. caldolyticus strain SP with nutrient feed rate changing ex-

ponentially after batch and continuous cultures. Symbols are the same as those in Fig. 2 (The dilution
rate of continuous culture was 0.22 h™! and the culture with cell recycling was 0.24 h=1).
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Comparison of a-amylase production in batch and continuous cultures and continuous culture with

Parameter/culture

Batch  Continuous

Continuous with filtration

Constant feed Exponential feed

Dilution rate (h™1) 0.22 0.21 0.24
a-Amylase activity in culture (U/ml) 116.2 487.5 115.5 897.6
a-Amylase production rate (U/ml/h) 16.6 107.3 24.3 197.5
Specific rate of a-amylase production (U/mg-cell/h) 13.7 268.1 9.9 23.0
Product yield (U/mg-maltose) 116.2 1329.8 200.7* 243.6*
No. of figure Fig. 4 Fig. 4 Fig. 2 Fig. 4

Average over total time of an experiment.
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