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Immobilization of phenylalanine ammonia lyase by biomimetic silica and
its stability
CUI Jian—-dong, LIANG Long-hao,HAN Cong,LIU Rong-lin

(Research Center for Fermentation Engineering of Hebei, College of Bioscience and Bioengineering,

Hebei University of Science and Technology, Shijiazhuang 050000, China)

Abstract:In this study, phenylalanine ammonia lyase (PAL) was encapsulated by in polyallylamine—mediated
biomimetic silica. The conditions for the preparation of encapsulated PAL were optimized. Moreover, stability of
the encapsulated PAL was examined. The optimal activity recovery(70%) of PAL were achieved when 0.06 mL
polyallylamine(PEl) of 6 mg/mL,2 mL tetramethoxysilane(TMOS) of 1 mol/L and 1 mL PAL(2 U/mL) in 25 mmol/L
phosphate buffer (pH7.0) were used. Compared with free PAL,the encapsulated PAL showed better properties
in pH,thermal and storage stabilities,as well as the tolerance abilities against denaturants. In additional,the
encapsulated PAL still retained 40% of its initial activity after consecutive 5 cycles.
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1.2.1 PALIAHRIEC  Fokh 2w BR 42 1 1% g Ak () 45
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7E25 mmol/LBIE £k, pH7.0) 15— & I PEI 78 43 1R
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JE PRHE— 2B 380, B BIACR TF 4R R B . iX ] Be & th
T N AR R PRI U BE — 5, PELILREfEL 2R & —
S R [P TMOS JE WA A A, o3 25 B AT BLEE, 152
TMOSHK I K, 43 (I TMOSAN 8 4 PETf#E 4L 58 &
A AAE, 5 ECCPALI AL 28 [, A BT 0T
ZREARH,

70
60
50
40
30
20
10 -
0

LEHEIN &S

0.5 0.75 1 1.25 15
TMOSK fiF ¢ & (mol/L)

BT TMOSK e e 5 ot 1% 1 5 M

Fig.1  Effect of TMOS concentration on activity
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Fig.3 Effect of PAL concentration on activity
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Fig.5 SEM images (10°x)
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Fig.6  Thermostability of encapsulated PAL
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Fig.8 Encapsulated PAL against denaturants

6 mol/LJK 2

2.3.4  [EEACEEMEARRENE T E A B Al A ARUE
PEAZE VP[] A i N FH AR TSR AR, B 9o [
SEACPALAE A7 RS E VESE B0 45 A, ZEftt A7 e vh, Ui 29
Vit AR [] 502 A It P 3T 1S AT BT I, L [ 2 A i i A R

196 o155z 185

A I

SE M B 2L T B (p<0.05) , EAEAE B 5525 I,
Uit 25 Al V48 50 A RS, (L[] a2 A I A BE AR B 24% 11
B o i A PALLE R 45 A= a4k 8 52 Ak )G il A7 A e T
3 O, XA G RS MR s a5 R 3

120

—— U

100 - —=— [f 52 AL
% 80 [
s
E 60
=
gﬂ 40 -
&

20

0 1
0 5 10 15 20 25 30

EAEIN ) (D
Ko [ LPALI ik A7 A e Ik
Fig.9 Storage stability of encapsulated PAL
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Fig.10  Recycling stability of encapsulated PAL
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