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Abstract — Mechanism of the cyclodextrin (CD) production reaction by cyclodextrin glucanotransfe-
rase (CGTase) using swollen extrusion starch as substrate was investigated emphasizing the struc-
tural features of starch granule. The degree of gelatinization was identified to be the most represe-
ntative structural characteristic of swollen starch. The most suitable degree of gelatinization of
swollen starch for CD production was around 63.52%. The structural transformation of starch
granule during enzyme reaction was also followed by measuring the changes of the degree of
gelatinization, microcrystallinity, and accessible and inaccessible portion to CGTase action of resi-
dual swollen starch. The adsorption phenomenon of CGTase to swollen starch was also examined
under various conditions. The inhibition mechanism of CGTase by various CDs was identified
to be competitive, most severely by a¢-CD. The mechanism elucidated will be used for development
of a kinetic model describes CD production reaction in heterogeneous enzyme reaction system

utilizing swollen extrusion starch.
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Fig. 1. Comparison of produced a-, -, and y-cyclodex-
trins from swollen extrusion (A) and liguefied starch
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Fig. 2. Effect of the degree of gelatinization of swollen
extrusion starch on cyclodextrin production and initial
rate.
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Fig. 3. Kinetic constants, K",, and V", evaluated from
swollen starch of different degree of gelatinization,
5, 10, 15, 20, 50, and 100 g/l of swollen starch with
different degree of gelatinization, 0.1 unit of CGTase/g
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Fig. 4. Changes of the degree of gelatinization of resi-
dual swollen starch during CD production reaction.
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Fig. 5, Changes of X-ray diffraction patterns and broadening size (FWHM: B,) of raw starch (A) and residual
swollen starch after 0 (B), 0.5 (C), 1 (D), 2 (E), 4 (F), 12 (G) and 24 hr (H).
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Fig. 6. Changes of initial reaction rates during CD pro-
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as substrate, |
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