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Abstract — A study on the enzymatic production and simultaneous separation of cyclodextrins(CDs) from soluble starch was
performed in a membrane bioreactor equipped with the cross-flow membrane module. The conversion of starch to CDs was
maintained at a constant value of 37%, since the cross-flow membrane module, in which the separation of CDs from the reac-
tion solution was occurred, suppressed the product inhibition and the breakdown of CDs to the linear maltooligosaccharide.
After the reaction for 24 hr using a 10%(wt/vol) soluble starch solution, the produced amount of total CD per unit membrane
area was about 6.7 kgfrat the operating pressure of 2 atm and the circulation rate of 600 mL/min. Under these operating con-
ditions, the production ratio @f-CD : 3-CD : y-CD was about 4.4 : 5.5 : 1. The produced amount and productivity of CDs in a
membrane reactor equipped with the cross-flow membrane module were about 1.8-2 times higher than that in a membrane
reactor equipped with the dead-end membrane module.
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Fig. 1. System setup for membrane bioreactor equipped with cross-flow
membrane module.

1. N, cylinder 7. Reactor
2. Pressure regulator 8. Water bath
3. Valve 9. Magnetic stirrer

10. Cross-flow membrane module
11. Electronic balance

4. Pressure gauge
5. Flow meter
6. Solution reservoir
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Fig. 2. Relative activity at different unit of CGTase.
(pH 6, 60°C, 10% SS)
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Fig. 3. Variation of CDs concentration in batch reactor.
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Fig. 4. (a) Flux andB-CD concentration in permeate and (b) produced
amount of B-CD with change of soluble starch concentration in
cross-flow membrane bioreactor.
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Fig. 10. Productivity of total CD in cross-flow and dead-end mem-
brane bioreactors.
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