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Fig.1 Expression and activity analysis of sucrose isomerase
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Fig.4 Effect of flutaraldehyde concentrations on
activity of immobilized enzyme

I DR F18 7 A R W S I Y AR Ak, LB A5 R L
5. M5 Al s FR A A VL SR A 8 5E 1L i
frcidi pH AER 6.0, I3 0 52 U5 92 R A5 114 1] 7 AL Tl
il pH {E R 5. 0, Ui 25 g 19 fc il pH H R 5.0 ~
6.0, UL T LUFE Y, T 38 R B 18 5 1k i 1) d
pH B T3 125 1l , T 8 — 7 [ A 1k Bl Y R pH
(ELIR T Bty . 3X b IR T RE 2 oh T V6 TR A
I ZBEPI R AT RES A AP Bk E 1, SR SR AR
TR RIVIEE S5 R M UL [ S 1 7 ¥ ) TR S A R AT
[ % Ak, AT BEAS B HA S8 pH (B Bl Y 76 5 TR
B/ T8 T I A

120 —e— i I

—— L E LS
100 | —&— 5 SEER M L,

AR B %%
3

ol

> 5 4 5 6 7
pH
BEl5  pH {E X EEE P R 52
Fig.5 Effect of pH on activity of free enzyme and
immobilized enzyme
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Fig.7 Relationship between recycle numbers and
enzyme activity of immobilized enzyme
3 & #

3 590 LA S R R G R A A S Ry B —
AR X RERE A BT B E AL, SEE TS L T
PETR B A0 1 S A T Pall I, d5 3l T i 4 B0CH
1. 5% ,CaCl, il i 73 80h 2% ; 3 I ACHK [ 22
HEWE AL Pall I, I T fRe G AR BUD R 2.5%
TEBEIR B 181 72 AL 4 °C IRAF 20 d, BT ) PR F 1E

80

60

AR B %

—— L EE L
—h— G R (L

40

20

0 5 10 15 20
L)

P8 [ A Pl 4 T 18] 5 TS P ) OC R

Fig.8 Relationship between storage stability and enzyme

activity of immobilized enzyme
60% Ze At , 13— F UK WG PR AE 95% LA L, Wil B
BEHEPEAR 30% 7idh . SERn 4 R AR, I A Hk
Pk R0 P 1) PSR A R P ) S 97 R
FOREE , EL5 U B A LU SRR E | I T i R 4
PR A 7 S P P SR B 5

Sk

[1] HUANG JH,HSULH,SUY C. Conversion of sucrose to
isomaltulose by Klebsiella planticola CCRC 19112 []].
Journal of Industrial Microbiology and Biotechnology,
1998,21.22 -27.

[2] LOW N H, SPORNS P. Analysis and quantitation of
minor di- and trisaccharides in honey using capillary gas
chromatography [ J ]. Journal of Food Science, 1988, 53
(2):558 -561.

[3] LINA B A, JONKER D,KOZIANOWSKI G. Isomaltulose
(palatinose ) :a review of biological and toxicological stu-
dies [J]. Food and Chemical Toxicology,2002,40(10) ;
1375 - 1381.

[4] GODSHALL M A. How carbohydrates influence food fla-
vors [ J]. Food Biotechnology,1997,51 .63 - 66.

[5] ZHANG D H,LI X Z,ZHANG L H. Isomaltulose syn-
thase from Klebsiella sp. strain LX3: gene cloning and
characterization and engineering of thermostability [ J].
Applied and Environment Microbiology,2003,68:2676 —
2682.

[6] SUMITRA D, RENE C L, SRIRAMULU R Y R. Enzyme
immobilization; an overview on techniques and support
materials[ J ]. Biotech, 2013, 3(1):1 -9.

[7] BARBOSA O, ORTIZ C, BERENGUER-MURCIA A,

et al. Glutaraldehyde in bio-catalysts design: a useful



40

BB ROR AR

2019 4F 1 H

(8]

(9]

[10]

(1]

crosslinker and a versatile tool in enzyme immobilization
[J]. Rsc Advances, 2013, 4(4) :1583 - 1600.
BorRL EE TR M. Abat Ao Tl e, 2003 : 251
-253.
LUO G M. Enzyme engineering[ M]. Beijing: Chemical
Industry Press, 2003.251 —253.
LEE H R, CHUNG M, KIM M I, et al. Preparation of
glutaraldehyde-treated lipase-inorganic hybrid nanoflowers
and their catalytic performance as immobilized enzymes
[J]. Enzyme & Microbial Technology, 2017, 105.24.
ol , TRAE, BEE AL, AF. AL T R R
asl -MEE AT HAPENIE[ )] BiSEWH AR MR,
2016, 35(4) :387 —392.
RU C Y, ZHANG J, DU G C, et al. Allergenicity
investigation of hydrolyzed asl-casein in bovine milk by
immobilized protease[ J] . Journal of Food Science and
Biotechnology, 2016, 35(4) :387 —392.
HANG H, WANG C, CHENG Y, et al. Design and
properties of an immobilization enzyme system for inulin

conversion[ J ]. Appl Biochem Biotechnol, 2017, 184

(12]

[13]

[14]

[15]

[16]

(102) :1 -18.
BAUTISTA L F, MORALES G, SANZ R. Biodegrada-
tion of polycyclic aromatic hydrocarbons (PAHs) by lac-
case from Trametes versicolor covalently immobilized on
amino-functionalized SBA-15[J]. Chemosphere, 2015,
136(2) :273 -280.

JIA F, NARASIMHAN B, MALLAPRAGADA S. Mate-
rials based strategies for multi-enzyme immobilization
and co-localization; a review[ J]. Biotechnology & Bio-
engineering, 2013, 111(2) ;209 —222.
MOEHLENBROCK M J, MINTEER S D.

to the field of enzyme immobilization and stabilization

Introduction

[M] /) Enzyme Stabilization and Immobilization. New
York: Humana Press, 20171 -7.
FERNANDEZ-LAFUENTE R. Special issue: enzyme
immobilization 2016[ J]. Molecules, 2017, 22:601.
SIRISHA V L, JAIN A, JAIN A. Enzyme immobiliza-
tion: an overview on methods, support material, and
applications of immobilized enzymes [ J]. Advances in

Food & Nutrition Research, 2016, 79.179 -211.

Comparison of Immobilization Methods of Sucrose Isomerase
Pall with Embedding and Crosslinking

WANG Bingbing, ZHANG Yongji, LI Xianzhen, LI Rong”
(College of Biological Engineering, Dalian Polytechnic University, Dalian 116034, China)

Abstract; The immobilization methods using sodium alginate as the embedding medium and flutaralde-
hyde as the crosslinker was used to improve the cyclic utilization and stability of immobilized sucrose
isomerase Pall from Klebsiella sp. 1.X3. The results showed that the highest enzyme activity was obatained
when the concentrations of sodium alginate and CaCl, were 1.5% and 2% . Meanwhile, the optimum
temperature and pH value of embedding enzyme were 40 °C and 6.0. The optimum condition of the
crosslinking method was the concentrations of ammonium sulfate and flutaraldehyde were 90% and
2.5% . Meanwhile, the optimum temperature and pH value of crosslinking enzyme were 50 C and 5. 0.
Through the comparison of stability, the conclusion was that the enzyme activity of both methods was
better than that of free enzyme. The residual enzyme activity of immobilized enzyme with flutaraldehyde
and sodium alginate kept in 95% and 60% , while that of the free enzyme was only 30% when enzymes
were stored at 4 C for 20 days. The crosslinking immobilization enzyme was superior to the sodium algi-

nate immobilized enzyme, and its residual enzyme activity was still 80% after repeated use for 12 times.

Keywords: sucrose isomerase Pall; sodium alginate embedding; flutaraldehyde crosslinking; immobiliza-

tion; enzyme activity
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