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Development of Nanoenzymes for the
Production of Glucose from Seaweed and
Various Polysaccharide

Lie Hua Jin and Jung Heon Lee*

Department of Chemical and Biochemical Engineering, Chosun University, Gwangju 501—759, Korea

Abstract The magnetically separable polyaniline nanofiber enzymes were developed for the recycle of enzyme and enhanced
enzyme stability. The stability of enzyme was maintained over 90% for 8 days under room temperature and vigorous
shaking conditions (200 rpm). The residual activity of immobilized enzyme was over 60% after 8 days incubation at
55°C. Glucose was produced from various polysaccharides, agarose, curdlan, cellulose, and sea weed, using
magnetically separable immobilized enzyme. Glucose production rate with curdlan was 1.2 g/(I h) and showed high
decomposition rate due to high mass transfer. After 10 times recycle, the residual activity of immobilized enzyme
was over 75%. 1 g/L of glucose was produced with 5 mg of immobilized enzymes.
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Fig. 1. Degradation of polysaccharide with magnetically separable
immobilized lysing enzyme. (a) Agarose, (b) cellulose
fiber, (c) sea weed, and (d) curdlan degradation.
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Fig. 2. Production of glucose using various carbohydrate using

PAMP immobilized lysing enzyme.
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Fig. 3. Effect of temperature on glucose production using lysing
enzyme. (a) curdlan was used as substrate and (b)
agarose was used as substrate
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Fig. 4. Effect of temperature on the stability of enzyme coating
on the surface of PAMP. (a) B-glucanase and (b) agarase.
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Fig. 5. Effect of immobilized enzyme recycle on (a) enzyme
activity. The immobilized enzymes are homogenized (b)
and recovery with magnets (c)
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Fig. 6. Production of glucose using free and immobilized lysing
enzyme. 50 g/L of sea weed (wet weight) was used as
substrate for the production of glucose. 1 mL of sea weed
and 1 mL of citrate phosphate buffer was mixed and 40
mg of free lysing enzyme or 5 mg of PAMP immobilized
enzyme was added to initiate glucose production. The
reaction temperature was 55C.
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