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Alginate-Agar Immobilization of Recombinant Dextransucrase

ZHANG Hong-bin, YI Xiao-nan, WU Ding-tao, HU Xue-gin
230009, China)

Abstract: Recombinant dextransucrase was immobilized with sodium alginate and agar. The immobilization conditions and
enzymological properties of the enzyme were also investigated. Results indicated that immobilized dextransucrase could retain
high activity via the immobilization using 4% sodium polymannuronate mixed with 1% gelatin at the ratio of 1:1 mixing. The
transformation efficiency of the immobilized dextransucrase still retained 40% after repeated transformation for 6 times. The
optimal volume ratio between mixed carrier and enzyme solution was 2:1, which achieved the highest enzyme activity. The optimal
reaction temperature, pH and sucrose concentration as the substrate for the immobilized recombinant dextransucrase were 40 C,
5.4 and 5 g/100mL, respectively. The enzyme activity remained 44% after storage at 35 °C for 1 h. The thermal stability of the
immobilized enzyme was better than that of the free enzyme. The Km value of this immobilized dextransucrase was 28.35 mmol/L.
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Fig.1 Transformation efficiency of dextransucrase immobilized
using sodium alginate mixed with agar at different ratios
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Fig.2 Transformation efficiency of dextransucrase immobilized
using sodium alginate mixed with agar at different volume ratios
of immobilizing carrier to enzyme solution
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Fig.3 Effect of temperature on immobilized dextransucrase activity

100 b—5— 5
80
60 |
40
20 f
olb

AR RS 7 1%

1 1 1 1 1 1 1

15 20 25 30 35 40 45 50 55
g I
B4 EEXBRRISESE
Fig.4 Thermal stability of immobilized dextransucrase
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Fig.5 Effect of pH on immobilized dextransucrase activity
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Fig.6 Effect of sucrose concentration on immobilized
dextransucrase activity
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Fig.7 Double reciprocal curve of velocity against sucrose
concentration in the reaction system of immobilized
dextransucrase

S0 (3] 2 A1) B ) 2% 41 Ke=0.02835mol/L,
& T B R B ) 5 B Km =0.01013mol/L0Y, A4
DL EERR Y - R R e, LSRN
e AR SY, SN E AR .

3 W g

BRI BRI A L JeRE . EdRE.
FPE LR E, R TEAE A I EE (AR, B
TS = (R A A o U R TR B EL 0 ] s A i R v, )
I 5 511 CaClo Hh PR 15 1 L5 B AR 28 1 B TR JRAN
TR R I AT RS [ R R i
R 0 TR ] 2 e A TR T R B I A7 T 13 SR 2 )
PSRN IR AN = i (K%, R BLIRE J1 B . DA BE IR
AN B TR A DA [ S A A T T R A AR, ah e
HEHEIRAN A CaClo 3 i [ AL AN [ 25 BUIR L BRI AL

M EFRY SIS AR, R R A R
(] 5 4T TT LA RS I e S R A i Ak, AR o A A R

I 117 LAV S 18 b R B R VB 1 D [ o Ak 844 8 ]
A T T I T ] o A PRV 92 2 o 0 32 45 305 11 VA 88 1R
BRI A I Bl B L ] S A A A A AL, A B TR A T b
T W AR AT ] 5 A, A A5 A A T8 T R B G R
U AR R A WSS Pk, LR R e Mt BT s, B
FHEAT AT ORI i S2A% S5 pi o DRLMRT A T T 1
il 1) [ S A6 T A AL P IR o B e TR, &
Sy BRI il T ST A 38 A IS 3

ARHIF I LA T 1] 3 A A T B T R0 8 5 U0 5 )
W2 P T, 5 SR 3 A T T R il 5 i R AN - Bl
li] 52 14 5 A MR o [ S Ak A T T R I 0 2
ARG, AT DU K I ) R AP e G 75 [l 5 A I T LA
SEAET 6 ULA b, [P [l s s il I [ A0 % T IA )
40% DL b5 7E 30°C/KV R, [ 2 A A e b I5F 06 B 1l
(1R X Pl % 0 R P v T VR s 2 ] A S R I
MR T 10°C, iAF40°C, ML EEE 30°C )
BOGWLE, 12 A B R TR TR e s
Il 5 14 85 1) 1) 7 27 5 K v T S i 00 B ) 2 R U
L EE RN - BRI e )E, T A A
i m, HY5ERMMEGrIZY, ARy T4
TE B T 10 25 B, AELI RO N SR AR S T o D% T R N
FEE G [F] 58 A0 AT T8 B T RS I K 1] 2 A4 e I 27 Pk o 1t
G kAT TE W I TR A 1 ] A A S Y R0 T Ak Y
AT S, AR T EE 0 SE R Y AR .

2% 3k

[1] MONCHOIS V, WILLEMOT R M, MONSAN P. Glucansucrases:
mechanism of action and structure-function relationships[J]. FEMS
Microbiol Lett, 1999, 23: 131-151.

[2] ROBYT J F. Mechanisms in the glucansucrase synthesis of polysaccha-
rides and oligosaccharides from sucrose[J]. Adv Carbohydr Chem
Biochem, 1995, 51: 133-168.

[3] DEMUTH K, JORDENING H J, BUCHHOLZ K. Oligosaccharide
synthesis by dextransucrase: new unconventional acceptors[J]. Carbohy-
drate Research, 2002, 337: 1811-1820.

[4 P NRICHE 252 g, the N RICAE 24 e —#8[J]. 2005
Ji. JBRT: A2E Tl H il A, 2005.

[B] sk, G E AR, AREEE, S ORIEREAR A TR I 00 L 2 SE[].
LR SE 2240 B ARFL2ARR, 2004, 27(9): 783-787.

[6] BERENSMEIER S, ERGEZINGER M, BOHNET M, et al. Design of
immobilised dextransucrase for fluidised bed application[J]. J Biotechnol,
2004, 114(3): 255-267.

[7 PETRONEVIZ Z, RISTIC S, PESIC D, et al. Immobilization of
dextransucrase on regenerated benzoyl cellulose carriers[J]. Enzyme and
Microbial Technology, 2007, 40: 763-768.

[8] ZHANG Hongbin, HU Youjia, ZHU Chunbao, et al. Cloning, sequencing
and expression of a dextransucrase gene (dexYG) from Leuconostoc
mesenteroides[J]. Biotechnology Letters, 2008, 30: 1441-1446.

[O1  skubuk, Afr e, §13CEE, 5. A0 TR I OB LR AR (R g S I
R[], S 40241, 2008, 48(4): 1-6.

[10]  -Eed, skutk, $H T, 4%, BT IR A BEWE I B R 44k
R AR FU[I]. S 274%, 2008, 48(9): 1266-1269

[11]  skubuk, A, BIOT, SF. AR RN A B e A AT
F¥[3]. fr kA, 2008, 29(5): 303-306.



