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Fig.1 The SEM image of porous St/DVB microspheres
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Fig.2 IR spectrum of porous St/DVB microspheres
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Fig.4 Effect of adsorption time on activity of immobilized lipase
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Fig.5 Effect of pH on the activity of immobilized lipase
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Fig.6 Zeta-potential vs. layer number of selfassembly of lipase
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Fig.7 Lipase activity vs. layer number of selfassembly lipase
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Table 1  Activity of selfassembly lipases under
different conditions (U/g)

Layer number A B C
1 2608.2 1895.4 1895.4
3 3227.0 2203.2 1101.6
5 3256.2 1620.0 882.9

Note: A. pH=5.5, NaCl 0.5 mol/L; B. pH=7.5, NaCl 0.5 mol/L; C. pH=7.5,
NaH,PO4—Na,HPO, 0.1 mol/L.



616 o LR R 5
o 25 2 WS DA SO, B MR N i R A =
2 2200 B A Polyelectrolyte solution ; . St bt
2 2000 |- “m—B —e—C BF, PR v 0 2 B0 i T R
@ [ ]

21800 - SE K-
> L
E 1600 - g (1] &, wity, Wi, S AU B AR 2 IR T
g 1400 - BT[] W MORE LR 4R, 2001, (1): 81-84.
g 1200 [2] Decher G, Hong J D. Makomol Building of Ultrathin Multiplayer
‘S 1000 B :/. Films by a Self-assembly Process: Consecutive Adsorption of
g 800 L /' Anionic and Cationic Bipolar Amphiphiles on Charged Surfaces [J].
E 600 L ‘ ® ‘ Chem. Macromol. Symp., 1991, 46: 321-324.

1 2 3 4 5 [3] Caruso F, Fiedler H K. Assembly of B-Glucosidese Multilayers on

Spherical Colloidal Particles and Their Use as Active Catalysts [J].
Colloid. Surf. A, 2000, 169(1-3): 287-293.

[4] BHuk, PRABA. 2R R 0 [ R AR T (D). s
{22441, 1996, 17(5): 735-738.

[5] Malcata F X, Reyes H R. Kinetics and Mechanisms of Reactions
Catalyzed by Immobilized Lipase [J]. Enzyme Microb. Technol.,
1992, 14(6): 426—-446.

[6] XL, JZRMEI KPR A [ e AR IEST [D]. Jbxt: Jbaife
TR, 2002. 26.

(7] 28N BRI (). P EAEY) TRZRE, 2002,22(5): 45-48.

(8] WA, Feded, ZEIEh. FEPURIR TN R FUM R 48 B g

Layer number

8 SRR B 1 9 RN R e D )5
Fig.8 Effect of ion strength of polyelectrolyte solution on
lipase activity of different layer number

4 Z B

LLE IR T B K 1R 5.3 H 2 S SYDVB LR filek
AR, B 2R R MR L A 1 O Bl A

L 31, MBI 0.5 h, pH 5.5, 7EULSAE N, FZRH
figp I g T A A M A 2 SLMOSR R T 21 %k 3 A, A dechb
JEN BRI, A2 2 A LE R M 24%, 2

(R R AR TT [J]. 7SS L Y, 1995, 11(1): 24-29.
[9] Kim D K, Ham S W, Kim C H, et al. Morphology of Multilayers
Assembled by Electrostatic Attraction of Oppositely Charged Model

Polymers [J]. Thin Solid Films, 1999, 350: 153-160.

33 JRME R VE L 2 SRS MER AN, 534, £ pH
7.5 RS OLR SR LR IR S i R e [ 2

Porous St/DVB Copolymer Microspheres for Immobilization of Lipase
by Layer-by-Layer Selfassembly

SHANG Yuan-yan, ZHU Yi-hua, YANG Xiao-ling
(Key Laboratory for Ultrafine Materials, Ministry of Education, East China Univ. Sci. & Technol., Shanghai 200237, China)

Abstract: Lipase layers, being separated by polyelectrolyte [poly(diallyldimethylammonium chloride)] with opposite electric charges
each by each (PDADMAC), were deposited onto porous S/DVB copolymer microspheres with hydrophobic surface using layer-by-layer
selfassembly. The optimal conditions for the selfassembly of single lipase layer were determined as pH 5.5, adsorption time 0.5 h, ratio
of lipase to carriers 3:1 (mass ratio). Three lipase layers were assembled onto porous St/DVB copolymer microspheres based on the
above optimal conditions. The experimental results showed that the activity of two lipase layers increased 24% comparing with that of
single lipase layer and the activity of three lipase layers increased slightly comparing with that of two lipase layers when the outermost
layer was lipase. In addition, under the pH of lipase solution of 7.5, the influence of ion strength of PDADMAC solution on the different
layer of selfassembly of lipase was also investigated. The result showed that the activity of lipase decreased with the increase of layer
number when the outermost layer was either lipase or PDADMAC.

Key words: porous St/DVB copolymer microspheres; layer-by-layer selfassembly; lipase
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