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Immobilization of Lipase on Macroporous Resin and its
Application in Synthesis of Biodiesel in Low Aqueous
Media
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Abstract Lipase from Candida sp . 99-125 was immobilized by physical adsorption onto macroporous resins . The results showed
that the nonpolar resin NKA was the best carrier used in low aqueous media. 98.98% of degree of immobilization can be
achieved when the adsorption procedure was performed in the presence of heptane. The hydrolylie activity and the apparent
activity recovery of lipase adsorbed on resin in heptane was 4.07 and 3.43 times higher than that of lipase adsorbed in sodium
phosphate buffer, respectively . The catalytic properties of immobilized lipase for production of biodiesel in low aqueous media
were studied. Immobilized lipase displaved the highest activity when the crude enzyme/resin weight ratio was 1.92:1 and the
water content{ water/oil weight ratio) was 15% at 40°C under pH 7.4. As lipase was adsorbed on NKA in heptane to produce
biodiesel, the batch conversion rate can reach 97.3% when a three-step methanolysis protocol was used. After 19 consecutive

batches, the conversion rate remained 70.2% .
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Table 1 Effect of resin on immobilization of lipase

Resin Polanity  Specific area/(m’/g)  Pore diameter/nm  Degree of immobilization/ % Hydrolytic activity/(u/g)  Apparent enzyme recovery/ %
NKA-9 Polar 250 ~ 290 15.5~16.5 16.34 10.53 16.53

AB-B Weakls polar 480 - 520 13~ 14 82.06 38.88 60.98

H103 Nonpolar 1000 ~ 1100 8.5~9.5 84.13 16,96 26.60

4020 Nonpolar 540 ~ 580 10~ 10.5 65,80 63.76 1007

AR Nonpolar 570 ~ 590 20 - 22 12.85 25.92 40.65

* 100% of apparent enzyme recovery was dictated to D020,
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Fig. 1 Effect of resin on interesterification activity

of immobilized lipase
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Table 2 Effect of coupling media on immobilization of lipase

Coupling Degree of Hydrolytic activity  Apparent enzvme
medium immabilization/ 5 flufg) recovery/ %
Buffer 80.83 156.18 29.15

Heptane 98.9% 635.65 100°

* 100% of apparent enzvme recovers was diciated in heptane.
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