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B-Galactosidase was immobilized on chitosan bead by covalent bonding using glutaraldehyde. The
characteristics of the immobilized enzyme were investigated. Maximum immobilization yield of 75%
was obtained on chitosan bead. Optimum pH and temperature for the immobilized enzyme was 7.0
and 50C, respectively. The immobilized enzyme showed a broader range of pH and temperature
compared to a free one. A mathematical model for the operation of the immobilized enzyme in a
packed-bed reactor was established and solved numerically. Under different inlet lactose concen-
trations and feed flow rate conditions, lactose conversion was measured in a packed-bed reactor. The
experimental results of continuous operation in a packed-bed reactor were compared to theoretic re-
sults using Michaelis-Menten kinetics with competitive product inhibition and external mass transfer
resistance. The model predicted the experimental data with errors less than 5%. Process optimization
of continuous operation in a packed-bed reactor was also conducted. In a recirculation packed-bed op-
eration, conversion of lactose was 97% in 3 hours. In a continuous packed-bed operation, the effect
of flow rate and initial lactose concentration was investigated. Increasing flow rates and initial lactose

concentration decreased the conversion of substrate.
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Table 1. Characteristics of reactor and immobilized bead em-
ployed in this study

Packed-bed reactor

Length (cm) 20

Diameter (cm) 1.8
Cross section (cm’) 254
Total volume (cm’) 50.8
External surface/volume (cm™) 72

Bed characteristics

Bead diameter (cm) 0.5
Bead density (g cm”) 1.09
Total bead weight (g) 33.2
Free volume (cm’) 20.3
Porosity &€ 040
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Fig. 1. Effect of (a) glutaraldehyde concentration and (b) enzyme
load on the immobilization yield.
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Fig. 3. Thermal stability of the free and immobilized enzyme.

Table 2. Lactose conversion in a batch reactor with varying ini-
tial lactose concentrations

Time Lactose conversion (%)

(min) So=50 mM 100 mM 200 mM 300 mM
2 12 8 6 4
4 18 14 10 8
6 26 20 14 11
8 32 26 19 15
10 41 34 24 19
15 54 46 34 28
20 65 57 43 35

25 73 64 52 43
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Fig. 4. The conversion of lactose in recirculation packed-bed
operation.
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