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Immobilization saccharomyces cerevisiae alcohol dehydrogenase on
cross-linked calcium alginate beads
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2. College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China;
3. Department of Chemical Engineering, Hunan Vocational College of Science and Technology,
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Abstract: The optimum technology of immobilized Saccharomyces cerevisiae alcohol dehydrogenase (SCAD) within a
calcium alginate matrix which was cross-linked with glutaraldehyde was studied. The SCAD was compared with its
immobilized enzyme in some properties. The results show that the free enzyme loss all its activity when heated at 70

for 1 h but the immobilized enzyme still keeps 48.6% of the original activity. The maximal activity of the native SCAD
appears at 30, but the optimum temperature of the immobilized SCAD is as high as 40 . The optimal reaction pH
of the immobilized enzyme is 5.8 compared to 6.8 of the free SCAD. For the reduction of phenylglyoxylic acid by
immobilized SCAD, the kinetic analysis of data indicates that the immobilized SCAD retains 62.72% activity of its
original activity, the maximum specific activity and the Michaelis constants for phenylglyoxylic acid are 358.42
nmol/min and 37.33 mmol/L, respectively. Furthermore, the immobilized SCAD enhances storage stability and good
durability in the repeated use.

Key words: sodium alginate; immobilization; saccharomyces cerevisiae alcohol dehydrogenase
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40

15
(
)
280 nm 2
280 nm
(BSA) BSA X 21
Ao y y=0.086 98+
0.630 3 x R=0.991 3
0.3 mol/L 5
280
nm 4
280 nm Lig(4°) 1
1
Table 1 Level of immobilization condition factor in orthogonal design
(A)h (B)/ ©)/% D)% (E)%
1 2 4 1 0.8 0.5
2 4 25 2 1.4 1.0
3 6 35 3 2.0 1.5
4 8 40 4 2.6 2.0
2
Table 2 Results of Orthogonal Experiment
A B C D E /U
1 1 1 1 1 1 161.72
2 1 2 2 2 2 148.55
3 1 3 3 3 3 189.84
4 1 4 4 4 4 180.29
5 2 1 2 3 4 228.46
6 2 2 1 4 3 250.27
7 2 3 4 1 2 233.82
8 2 4 3 2 1 285.82
9 3 1 3 4 2 306.85
10 3 2 4 3 1 363.81
11 3 3 1 2 4 191.60
12 3 4 2 1 3 208.94
13 4 1 4 2 3 292.69
14 4 2 3 1 4 332.62
15 4 3 2 4 1 237.25
16 4 4 1 3 2 198.25
K 170.100 247.430 200.460 234.275 262.150
K, 249.592 273.813 205.800 229.665 221.868
K; 267.800 213.127 278.783 245.090 235.435
Ky 265.202 218.325 267.653 243.665 233.243
R 97.700 60.686 78.323 15.425 40.282
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Fig.2 Optimal reaction temperature of immobilization SCAD
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Fig.3 Thermal stability of immobilized SCAD
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Table 4 Kinetic parameters for free and immobilized SCAD

Ku/ Vinax/

SCAD  imol L) (nmol-miny  me/Km 1%
24.45 571.43 2339  100.00
37.33 358.42 9.60 62.72
4 SCAD K, (37.33 mmol/L)
SCAD  K,(24.45 mmol/L) 1.53 Kin
SCAD
SCAD Vi SCAD
1/1.59 62.72%
0.008 F 5
_0.007F  1/v=0.00279+0.104 14/[S]
L R=0.9992
g 0.006
£ N
£ 0.005
= 0.0041
0.003}
1/v=0.001 75+0.042 79/[S]
0.002 R=0.991
0 0.01 002 003 004 0.05
(1/[S])/(L-mmol™)
l— SCAD  2— SCAD
5 Lineweaver-Burk

Fig.5 Relationship between substrated concentration and

velocity using Lineweaver-Burk double reciprocal plots
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Fig.6 Reaction mechanism of SCAD catalyzed resolution of

phenylglyoxylic acid to (R)-mandelic acid
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