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Abstract: The magnetic nanoparticles used to quickly separate and purify superoxide dismutase (SOD) from yak blood was
evaluated and a kinetic model of SOD adsorption was established in our experiments. The effects of pH of binding buffer (sodium
phosphate buffer) and the dissociation buffer (sodium acetate buffer), NaCl concentration and adsorption time on the specific
activity and recovery of SOD were investigated to determine the optimal conditions for separation and purification of the
enzyme. The specific activity of SOD revealed an initial increase and a final decrease with the increase of pH, but the enzyme
recovery revealed a stable increase, suggesting that optimal pH of binding buffer was 7.5. The specific activity and recovery of
SOD exhibited an initial increase and following decrease with the increase of NaCl concentration. Meanwhile, the maximum
SOD adsorption was observed in the presence of 0.5 mol/L NaCl. When pH of dissociation buffer was increased from 4.0 to
5.5, the specific activity of SOD revealed an improvement, but the recovery of enzyme revealed a reduction. So the optimal
pH of dissociation buffer was determined to be 5.0. The experimental results also showed that under the optimal adsorption
conditions, the optimal static adsorption time was 2 h. As the concentration of crude enzyme extract was increased, SOD adsorption could be
expressed by Langmuir adsorption model. The specific activity of SOD was always maintained at a high level (3000—3250 U/mg), which
showed that the best separation selectivity for SOD can be achieved by using magnetic nanoparticles.
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Fig.1  Transmission electron micrograph of magnetic nanoparticles with

surface-coated ethylene imine polymer
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Fig.2  FTIR spectra of pure SOD (A), Fe,O, magnetic nanoparticles (B)
and magnetic nanoparticles with SOD (C)
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