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Abstract: Lipase was immobilized on the mesoporous molecular sieve SBA-15 by physical adsorption me-
thod. The effects of immobilization conditions on the relative activity and the activity yield of the immobi-
lized lipase were studied. At the same time the pH, operational and storage stability of the immobilized lipase
was discussed. The results showed that the optimum conditions for immobilization were as follows: the mass
of the carrier, the mass of the free enzyme, time and pH were 1 g, 50 mg, 3.0 h and 8.0, respectively. Under
the optimum condition, the activity yield of the immobilized lipase was around 60%. The immobilized lipase
showed a good stability compared with the free enzyme. The results showed that the mesoporous molecular
sieve SBA-15 is an excellent carrier for the immobilization of lipase.
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Figure 1. XRD pattern of SBA-15
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Figure 2. (@) N, adsorption-desorption isotherms and (b) Pore size
distribution curve of SBA-15
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Figure 3. TEM image of SBA-15
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Figure 4. (@) N, adsorption-desorption isotherms and (b) Pore size
distribution curves of the support and immobilized PSL
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Figure 5. Effect of immobilization time on the activity
rentention of the immobilized PSL
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Figure 9. Storage stabilities of free and immobilized PSL

B o. FEEMmSEE I tEEEEN

€1 9 O SBA-15 [f] 5 AR B M 1 I i g 5 9 2 g i K
FOETERILLES, IR EATAT A, RE R s /)
Wt I ) (R G KT T B, (ELIE SE (- S5 30 AR
bo, W T RRE S LR . 220 120 h, [ E LRGN
T SISSRORAFLE 90% L b, T Ui 25 10775 77 L R LR F
£ 45%UL b o b AT DL AR ] 5 A i T LA S 52 v
(R AE 1 o

3.4.3 ElEERAIRIER Y

s AL B AR P 5 pH i M 25 BLBE R
S, BRI pH R, JERIERE
T 7ENGITNG M9V A 4 mg/mL. TR 25°C . pH
8.0 FHH I s 5 P 2 VO e A
72 45 B 10 B, R ATTAT DA H I 2 LG
Bk R BRI K, FARCRRL, 4
S 5 R ORBIRISL, [ 5 LRI A (R E
SO0%ZE Ao Foi A3 T W TT R o TS50 4 TV
e B

100 f—
90 B

80 | T~

70 | T~

60 |

50 | \
40 [
30 [

20
10 +

Relative activity / %

Times

Figure 10. The operation stability of immobilized PSL
10. Bl HEeREREY

NAT



XS | /Lo T 07 SBA-15 [ 5 4 Fig s 14 R ¥ 7 33

4, #hig

DIAFLA R SBA-15 EARTE [ 22 1h A5 5 B,
M[E e RN 3 /N, Bk 1 g, AEFEN 50 me,
pH 4 8.0 (2 1E N, [ L Bg 1 BTG RIS B e, B
L F) 60% A A o AR BRI TG AE [ 5 Ak J5 3L pH A
(ke e VEVE AR 58, 7F pH 5.8~8.7 (WS A, el
Mt (40375 710 B TR T 2 R 403 0 40% LA b 3 75% LA
o MR S, AR T B A K
MR 4 . 480 120 h filgi, UiF 25 BRI 00 45%,
17 6] 7 A Bl P35 AT TR FEE 90% [ 2 1A Bl 1) B A
FasethReey, ERFL 3 WK, FIF SR BT

ML, A FLAEE SBA-15 2 g 7 B AT [ 8
I — AL Rk . R i e fh 5, AN g iy
TERESET I pH YU Bl AR LA B s s iE v, T EL
A FIFA Rt = 42 R P AR W

5. Bt

ARURBAIL T EE TR E (L2010224), 1E
P TR HE TR SR

2E ik (References)

[1] B, AiHE. BEZM] R BRBOR % Rk, 1997:
13-15.

[2] S. M. O. Van Dyck, G. L. F. Lemiére, T. H. M. Jonckers., et al.
Kinetic resolution of a dihydrobenzofuran-type neolignan by

Copyright © 2011 Hanspub

[3]
(4]
[3]
(6]
(7]
(8]
9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

lipase-catalysed acetylation. Tetrahedron Asymmetry, 2001,
12(5): 785-789.&7%, MHfisr, s, A ALREG KA E
SE VIR 107 I 1) S5 A R A B AR PR D). AR AR 24, 2009,
25(12): 2003-2007.

XFEE, TR, A, W -2 560k R 106 i i 0 T
R & TR, 2008, 29(6), 104-106.

TR, Kb, RBIFESE. SEUhRICIN NI K [ E A R LR
VR A LR, 2010, 26 (1): 100-107.

ETAR, BRY, BRIV E (BT 5T S IR
[7]. & & kAR, 2010, 31(5), 174-177.

FER, WIOCEE. T A 0 A B A ] % AR P SR
WEFCEERE[I]. PU14E I, 2010, 13(4), 23-26.

FRER, O, MHRIFAE. G e I L S A
PpLE[I]. AT, 2009, 38(12), 1336-1341.

XSFK, UL, i, ] IR M A T A A S A% 1 R
1R[3]. REARF=PHE 72 5 9 K, 2008, 20(1), 113-116.

Wk 75 k. 6 D7 A 18] 52 6 R I ST ME L (0], ik 25 2, 2007,
19(12), 114-116.

J. Deere, E. Magner, J. G. Wall, et al. Adsorption and activity of
cytochrome ¢ on mesoporous silicates. Chem Commun, 2001, 5:
465-465.

H. Takahashi, B. Li, T. Sasaki, et al. Catalytic Activity in Or-
ganic Solvents and Stability of Immobilized Enzymes Depend on
the Pore Size and Surface Characteristics of Mesoporous Silica.
Chem. Mater, 2000, 12(11): 3301-3305.

E, RS, EERRAE. LT SBA-1S Y a-HEBETL R
HI B ZH 3 S AR TERT AU T]. w55 AL 254, 2003, 24(6):
1100-1102.

BT, VLA, IR, LA T SBA-15 BT S RE[).
]I T, 2005, 33(1): 12-15.

D. Zhao, J. Feng, Q. Huo, et al. Triblock Copolymer Syntheses
of Mesoporous Silica with Periodic 50 to 300 Angstrom Pores.
Science, 1998, 279(5350): 548-552.

ol R TR 0 T VAR O] B AT 27 e A A,
2005, 26(6): 51-53.

K. K. Kim, H. K. Song, D. H. Shin, et al. The crystal structure of
a triacylglycerol lipase from Pseudomonas cepacia reveals a
highly open conformation in the absence of a bound inhibitor.
Structure, 1997, 5(2): 173-185.

NAT



