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The objectives of this study were to develop nano-pore silica particles and to modify its sutface for use as an enzyme
immobilization matrix. Sol-gel reaction was used to produce silica particles of various nano pore sizes with hydroxyl groups
on their surfaces. The surface was modified with aldehyde that was confirmed by fluorescence imaging. Trypsin was
covalently immobilized by reductive amination. Surface density of the immobilized trypsin was ca. 350 pg/m?, which was
approximately 17- and 35-fold higher than those from the surfaces with hydroxyl and amine group, respectively. About 90%
of the initial enzyme activity was maintained after the 12th use of repeated use. When compared with the commercial
matrices, the nano-pore silica particle was superior in terms of immobilization yield and specific activity. This study suggests
the nano porous silica particles can be used as enzyme immobilization matrix for industrial applications.
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Figure 1. Reaction system of silica hydrosol (1, 2: Vessel for sodium
silicate and sulphuric acid, 3, 4: Injection pump, 5, 6: Air adsorption
tank, 7, 8: Flow control valve 9, 10: flow meter, 11: Reaction nozzle,
12: hydrosol tank).

Figure 2. Polymerization process (I, 2: vessel for acid and base
solution, 3, 4: pump, 5. Vessel for DI water, 6: Polymerization Tank,
7: Flow control valve, 8, 9, 10, 11: semsor for liquid (pH,
conductivity, temperature, 12: Separation tank).
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Figure 3. Mechanism of Lucifer yellow reaction(9).
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Figure 4. Variations of the BET surface area with respect to average
pore size of silica.
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Figure 5. Isotherm curve for immobilization of trypsin,
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Table 1. Comparison of trypsin immobilization to silica and
Toyopearl bead (S: Silica, TB: Toyopearl bead, I: immobilized
trypsin)

immobilization specific activity Relative activity

(ng/m’) (Ufmg-trypsin) | (immoffree) (%)
S-1 351 1602 34
TB-1 370 1200 37
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Table 2. Comparison of silica with other supports in: (a)
immobilization amount, (b) specific activity, and (c) relative activity
through reuse times

()
immobilization (ug/m2)
silica 351
zirconia 200
glycidyl-methacrylate 341

L)

specific activity (Unit/mg)

silica 0.341
glycidyl-methacrylate 0.145
PVCA 0.126
©
silica vs silica vs i
support EUdragit commercial Shlj:a v
S-100 kieselgel silica chtosan
relative activity
(silica, other support) (%) 9.5, 81 99.2 , 40 984 , 60
reuse times 3 6 4
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