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Enzymatic Synthesis of Cyclodextrin in an Heterogeneous Enzyme
Reaction System Containing Insoluble Extruded Starch

Lee, Yong-Hyun* and Dong-Chan Park

Department of Genetic Engineering, College of Natural Scrences,
Kyungpook National University, Taegu 702-701, Korea

Abstract — Direct synthesis of cyclodextrin (CD) from extruded insoluble corn starch without
liquefaction procedure using cyclodextrin glucanotransferase (CGTase) was carried out. Increa-
sed CD production rate and yield were achieved in heterogeneous enzyme reaction system
containing extruded corn starch compared with those of conventional system employing lique-
fied or partially cyclized starch. At extruded starch concentration of 100 g/l the CD concentra-
tion and conversion yield were reached up to 54 g/l and 0.54, respectively. High purity of
a, B, v-CDs without accumulation of undesirable malto-oligosaccharides was produced, further-
more, the residual extruded starch was easily separated by centrifugation from reaction mix-
ture, which will facilitate the purification procedure. Granular structure of extruded starch
was observed by SEM to investigate enzyme reaction mechanism. Supplemental addition of

a-amylase enhanced slightly the initial CD production rate,
at the late stage. Various extruded raw starches, such as,

suitable substrates for CD production.
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Fig. 1. Comparison of cyclodextrin produced from raw,
extruded, and liquefied corn starches.

100 g/l (w/v) of corn starch, 900 units of CGTase/l, 200
rpm, pH 6.0, and 50TC.
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Fig. 2. Comparison of HPLC chromatogram of cyclodextrin and sugars produced from extruded and liquefied

corn starch after 12 hours,
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Fig. 3. Amount and yield of cyclodextrin produced ac-
cording to substrate concentration after 24 horus.
900 units of CGTase/l, 200 rpm, pH 6.0, and 50C (O;
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Table 1. Effect of the amount of CGTase and concent-
ration of extruded corn starch on the cvclodextrin pro-
duction

" Amount of Conc. of extruded corn starch (S, g/
CGTase

(E,, units/l) 50 100 150 200
300 29.8 42.3 46.8 394

600 32.6 49.6 57.6 43.2

900 34.2 54.2 58.2 56.5
1200 34.5 4.9 58.4 55.8
1500 33.4 00.4 28.1 04.9

The reaction was carried out at the condition of pH
6.0, 200 rpm, and 50TC.
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Fig. 4. Scanning electron microscopic photogram of granular structure of raw corn starch (A), extruded corn
strach (B) and subjected to the CGTase action after 2, 8, 12, and 24 hours (C-F).
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Fig. 6. Effect of supplemental addition of a-amylase
on the production of cyclodextrin.
100 g/l (w/v) of extruded corn starch, 900 umis of CG-
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Fig. 7. Utilization of various kind of extruded starches
for CD production.

100 g/l (w/v) of extruded corn (C), rice ((J), barley
(&), and wheat (V) starches, 900 units of CGTase/!,
200 rpm, pH 6.0, and 50C.
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