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Abstract

Transglucosidase (TG) from Aspergillus niger was immobilized on various carriers by several immobilization
methods such as ionic binding, adsorption, entrapment, covalent linkage and metal chelation to improve the
process performance. The covalent linkage with CNBr-activated sepharose 4B was found as the best method
for immobilization of TG based on the immobilization yield which was 61.3%. The immobilization through
ionic binding and adsorption gave 33.1% and 22.5% yield respectively but both methods were not selected
due to lower yield than covalent linkage using CNBr-Sepharose 4B. Internal diffusion resistance in beads de-
veloped by entrapment were not suitable factor in producing final target products. Covalent linkage of TG on
magnesium silicate, silica gel and glass bead and metal chelation method didn't result in higher yield than the

selected one, either.
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Fig. 1. Comparison of activities and immobilization
yields of transglucosidase immobilized on various kinds
of ion exchangers and adsorbent (IR-900: Amberlite IR-
900, CG-20: Amberlite CG-20, DEAE-S: DEAE-Sepha-
dex, QAE-C: QAE-Cellulose, HP-20: Diaion HP-20). &
Immobilized enzyme activity, ll: Yield.
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Fig. 2. Time courses of the formation of panose from
maltose by immobilized transglucosidase in calcium-al-
ginate beads using 1% maltose solution as substrate at
40°C and pH 5.0. ®—@: 4% Na-alginate, B—M: 7%
Na-alginate, A—2\: 10% Na-alginate.
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Fig. 3. Comparison of activities and immobilization
yields of transglucosidase immobilized by covalent link-
age and metal chelation on various kinds of carriers
and metals (CNBr-S :CNBr-Sepharose). ##: Immobi-
lized enzyme activity, Hl: Yield.
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Table 1. Immobilization of transglucosidase on various matrices using various immobilization methods

Immobilization Type of Dry solid of Immobilized enzyme activity Yield" (%)

methods carriers immobilized enzyme (%) (dry base) (U/mg)

Ionic bond Amberlite IR-120 51.1 0.6 1.6

& IR-400 55.6 1.6 43

Adsorption IR-900 339 5.0 13.3

CG-50 314 32 84

DEAE-Sephadex 8.8 12.5 331

QAE-Cellulose 19.1 31 83

Diaion HP-20 294 85 225

Covalent CNBr-Sepharose 6.4 4.6 61.3

Linkage Chitosan 311 209 13.8

Mg-Sillicate 49.6 1.6 21

Silicagel 60 38.3 0.8 1.0

Silica gel 69.2 0.1 0.2

Glass bead 98.3 0.1 0.1

Entrapment Ca-Alginate (4%) 4.1 24 29.0

Ca-Alginate (7%) 45 0.9 0.1

Metal MnCl; 513 23 15.5

Chelation FeCl; 53.7 3.0 19.7

YYield=(Immobilized enzyme activity/Applied enzyme activity)x 100 (%)
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