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Studies on Immobilization of B -Galactosidase and Synthesis of Galacto-Oligosaccharide
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(1.Key Laboratory of Geriatric Nutrition and Health of Ministry of Education, Beijing Technology and Business
University, Beijing 100048,China; 2.Key Laboratory of Agro-Products Primary Processing,Academy of
Agricultural Planning and Engineering, MARA, Beijing 100125,China)
Abstract: Chitosan, sodium alginate, sodium alginate/gelatin, sodium alginate/carboxymethyl cellulose were used
as immobilized carrier materials to investigate the immobilization methods of B-galactosidase, and the synthesis of
galacto-oligosaccharide (GOS) by the immobilized enzyme was studied. The results showed that the obtained
suitable immobilization carrier was chitosan, and the optimal immobilization conditions were deter mined as
follows: chitosan mass concentration 0.03 g/mL, standing time 2 h, glutaraldehyde volume fraction 2%,
crosslinking time 3 h, adsorption time 12 h, immobilization temperature 60 °C, enzyme dosage 0.4 mg/g chitosan
microspheres. Compared with the free enzyme, the immobilized enzyme's stability against acid, alkali and heat
was significantly improved. Chitosan immobilized B-galactosidase was further used to synthesize GOS, and the
optimal reaction conditions were deter mined: amount of enzyme 2 U/ mL, pH 6.0, 50 °C, initial lactose mass
concentration 500 g/L, and reaction time 14 h. Under these conditions, the GOS yield reached 52.61%, which was
higher than those reported. And the content of GOS with DP > 3 in the GOS product was 37.07%. After repeated
use of the immobilized enzyme for five times, the GOS production activity remained 97.21% . The

chitosan-immobilized B -galactosidase obtained from the study has a promising application in the field of GOS
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synthesis.
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Fig.1 Appearance and surface and cross-sectional scanning electron microscopy results of B -galactosidase microsphere
particles prepared by different immobilization methods
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Fig2 Enzyme activity and stability of p-galactosidase prepared by different immobilization methods
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Fig.3 Effect of different preparation conditions on CS immobilized p-galactosidase
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