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Preparation of silica gel-chitosan IMAC and adsorption behavior of protein
Ryosuke MAEDA and Natsumi HISAMATSU”

Abstract
Immobilized metal ion adsorption chromatography (IMAC) was prepared by silica gel-chitosan composite

support (chitosilica) combined with metal ions such as Cu?*, Co®*, and Ni**. Firstly, adsorption behavior of each
metal ion on chitosilica was studied. The maximum adsorption amount of Cu?*, Co®*, and Ni** were calculated
from adsorption isotherms to be 86.8, 9.98, and 8.25 umol/g, respectively. On the other hand, the maximum
adsorption amounts of the model protein (BSA) on the carrier which combined with Cu®*, Co*, and Ni** were
0.138, 0.133, and 0.112 umol/g, respectively. It is very interesting that there were no significant difference in
relation to the adsorption amounts of BSA on the supports which have each metal ion.
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Fig. 1 Schematic representation of proposed IMAC.
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Fig. 2 Chemical structure of chitosan.
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Fig. 3 Diffuse reflectance FT-IR spectrum of the supports.
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Fig.4 Adsorption isotherms of Cu®, Co?*and Ni?* on chitosilica at
30 C.
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Fig. 5 SEM images of (a) silicagel, (b) chitosilica, (c) Cu-loaded
chitosilica, (d) Co-loaded chitosilica, and (e) Ni-loaded
chitosilica.
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Fig. 6 Calibration curve of BSA concentration by Bradford method
using CBB solution.
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Fig. 7 Adsorption isotherms of BSA on silicagel, chitosilica, and
Cu-supported chitosilica at 30 “C.
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Fig. 8 Adsorption isotherms of BSA on silicagel, chitosilica,
and Co-supported chitosilicaat 30 “C.
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Fig. 9 Adsorption isotherms of BSA on silicagel, chitosilica,
and Ni-supported chitosilica at 30 C.
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Fig. 10 Adsorption isotherms of BSA on each metal ion
supported chitosilica at 30°C.
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