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Abstract — Transglycosylation reaction of cyclodextrin glucanotransferase (CGTase) was analyzed
in the attrition coupled heterogeneous reaction system using raw starch as a donor; and mono-,
di-saccharide, and glycoside as acceptors. For transglycosylation reaction of stevioside, the transgly-
cosylation rate was similar and the transglycosylation yield was increased compare with conventio-
nal process using liquefied starch as the donor. Also the accumulation of maltooligosaccharides
in reaction mixture was minimized. The residual raw starch can be easily seperated out from
reaction mixture, that will facilitate the purification of transglycosylated stevioside. Optimal condi-
tions were determined to be 200 g of raw starch//, mixing ratio of CGTase to raw starch of 15~30
unit/g of starch, ratio of stevioside to raw starch of 1 mM of stevioside/g of starch, 400 g of
glass bead/!l, and agitation of 200 rpm. The role of intermediate cyclodextrin on transglycosylation
of stevioside were also investigated. Transglycosylation reaction in the bioattritor using raw starch
as a donor seems to have many potential advantages over conventional methods. Hence the attrition
coupled reaction system is expected to be utilized for industrial production of coupling sugar
and transglycosylated stevioside.
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Table 1. Transglycosylation of various acceptors in att-
rition coupled reaction system using raw starch as a
donor

Acceptor Transglycosylation yield (%)

{Monosaccharides)

(:lucose 79

Xylose 41

Inositol 43
{Disaccharides)

Maltose 82

Sucrose 72

Cellobiose 77
(Glycosides)

otevioside 81

Reaction conditions; 100 g raw corn starch/l, 1 mM ac-
ceptor/g of starch, 1,200 units CGTase/l, 400 g glass
bead/!/, pH 6.0, 50C , 200 rpm, and after 24 h,
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Fig. 1. Comparison of progresses of stevioside transgly-
cosylation in the three different reaction systems.
Conditions: 0.1 M stevioside/l, 100 g raw corn starch/l,
1200 units CGTase/l, pH 6.0, 50C, 200 rpm, and (with
bead; 400 g glass bead/).

Raw starch as a donor with (@) or without (A) bead,
and liquefied starch as a donor ().
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Fig. 2. Comparison of HPLC chromatograms.
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(B) Liguetied starch

Bioattritor using raw starch as a donor (A) and liquefied starch as a donor (B).
1: stevioside, 2: rebaudioside-A, 3, 4, 5, 6; transglycosylated stevioside, 7, 8, 9; a-, B-, y-cyclodextrin.
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Table 2. Effect of amounts of CGTase on transglycosy-
lation yields at different raw starch concentration

Amount of Conc. of raw corn starch (g/l)
CGTase
(units/l) 50 100 150 200

300 70.6(30.4)° 73.4(09.1) 684(82.6) 63.4(102.1)
600 784(31.6) 76.2(62.1) 71.7(86.6) 68.6(110.4)
900 79.6(32.2) 78.5(63.7) 74.1(89.5) 69.7(112.2)
1200 81.8(32.9) 80.8(656.9) 76.0(91.8) 72.2(115.8)
1500 81.0(32.6) 81.0(65.2) 77.3(93.3) 73.9(119.0)

Reaction conditions; 50~200 g raw corn starch/l, 1 mM
acceptor/g of raw starch, 300~1500 units CGTase/!,
400 g glass bead/!, pH 6.0, 50C, 200 rpm, and 24 h.
a; Transglycosylation yield (transglycosylated stevio-
side concentration, g/{) after 24 h.
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