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Preparation of cross-linked enzyme aggregates with
crude-pored microspherical silica core
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Abstract ; In this study, phenylalanine ammonia lyase (PAL) is used as model, and the cross-linked enzyme aggregates of PAL
with crude-pored microspherical silica core (NH-PAL-CLEAs) are prepared. The conditions for the preparation of NH-PAL-
CLEAs are optimized. Moreover, some characteristics of the NH-PAL-CLEAs are examined. The optimized conditions for pre-
paring NH-PAL-CLEAs are as follows: 117. 75 mg silica, 0. 2% (v/v) glutaraldehyde and 1 mL free PAL solution (2 U).
Under optimized conditions, the maximum activity recovery of NH-PAL-CLEAs reaches 25%. Compared with PAL-CLEAs,
the resulting NH-PAL-CLEAs can be easily separated from the reaction mixture by natural precipitation without centrifugation
and filtration treatments. Moreover, NH-PAL-CLEAs show superior operational stability. This technique not only overcomes
the difficulty to recover CLEAs due to their small particle sizes and soft for many industrial applications, but also reduces pro-
duction cycle and energy consumption. As a result, this technique shows superior application prospect for enzyme immobiliza-

tion.
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Fig.1 Effects of silica gel on activity Fig. 2 Effects of glutaraldehyde concentration on activity
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Fig.3 Effects of cross-linking time on activity
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Tab.1 Process variables used in central composite design with actual factor

levels corresponding to coded factor levels

7K
A5t e
—1.68 -1 0 1 1.68
Mi% 51/(2 U e mL™D) Xi 0.58 0.75 1 1.25 1.42
TR R MR B/ (mg + mL~1) X, 58 75 100 125 142
BB X; 0.116 0.15 0.20 0. 25 0. 284
k2 KBRS RIM
Tab. 2 Analysis of variance
Source B ik poly =3 F 14 Pr>F(#3%)
Xi 1 0.50 0. 50 0.05 0. 82
X, 1 7.60 7.60 0.81 0.38
Xs 1 377.32 377.32 40. 68 0.000 1* *
X+ X 1 82. 98 82.98 8.94 0.013 5
X; % X, 1 0.89 0.89 0.09 0.76
X1 % Xs 1 10. 88 10. 88 1.17 0. 30
X; * X, 1 2.53 2.53 0.27 0. 61
X; % X5 1 410. 84 410. 84 44. 29 0.000 1
X% X; 1 234. 20 234. 20 25.25 0.000 5
Model 9 1100. 81 1 100. 81 13.18 0.000 1
Error 10 92.74 92.74
Total 19 1193.55 1193.55
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Fig.5 FT-IR spectra of crude-pored microspherical silica gel
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