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Fig. 1 XRD patterns of Fe;O, nanopartieles (a)

and affinity magnetic microspheres (b)
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Fig. 2 The transmission electron microscope
photographs of Fe;O, nanoparticles(a) and
affinity magnetic microspheres(b)
The scaleplate of Fe;O, nanoparticles (a) is 50.0 nm and affinity

magnetic microspheres (b) is 100.0 nm.
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Fig. 3 The FTIR spectrum of Fe;O, magnetic core (a),
magnetic chitosan microspheres (b) and chitosan
black microspheres(c), chitosan affinity

magnetic microspheres(d)
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Fig. 4 The sedimentation curve of chitosan affinity

magnetic microspheres under the magnetic field(a)

and natural state(b)
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Fig. 5 The couple quantity of heparin ligand
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Fig. 6 The adsorption quantity of chitosan affinity

magnetic microspheres for thrombin
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Fig. 7 Nonspecific adsorption of chitosan
magnetic microspheres for thrombin

(a) Before adsorption. (b) After adsorption.
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Fig. 8 Analysis of chitosan affinity magnetic microspheres
purification results of thrombin by SDS-PAGE

I: Activated prothrombin fractions; 2: Marker; 3 ~4: Purification of

thrombin from chitosan affinity magnetic microspheres; 5: Purification

of thrombin from DEAE-Sepharose Fast Flow column; 6: Prothrombin

rich fraction.
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Table 1 Purification of thrombin by chitosan affinity magnetic microspheres
Steps Total protein/mg Total activity/U Specific activity/(U/mg) Recovery/% Purification fold Purification time/h
Crude sample 7.26 1238 170 100 1
DEAE 0.98 892 910 72 5.33 3
Affinity magnetic microspheres 0.56 1053 1879 85 11.057 0.75
* P<0.05.
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Table 2 The repeat functional performance of chitosan affinity magnetic microspheres

Repeat number 1 2 3 4 5 6
Addition quantity of thrombin/(U+g™) 6196 6200 6197 6200 6198 6198
Std=1.462.
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The Study of Purifying Plasma Thrombin Using Chitosan
Affinity Magnetic Microspheres

LI Mei-Ji"?, LI Zhao-Hua?, HU Jian-Cheng”, DONG Xian-Zhi¥"
(" College of Life Sciences, Lanzhou University, Lanzhou 730000, China;
2 Institute of Biophysics , The Chinese Academy of Sciences, Beijing 100101, China)

Abstract Nanometer Fe;O, particle was synthesized by coprecipitation, magnetic polymeric microspheres-
magnetic chitosan microspheres, containing a magnetic core and a polymer shell, were prepared by the suspension
cross-linking technique. Novel affinity magnetic microspheres were obtained after immobilizing heparin onto the
nanoparticles. The size, morphology, structure and magnetic response properties were studied by means of SEM,
FT-IR and XRD and so on. The novel affinity magnetic microspheres’ properties for thrombin were examined by
its adsorption and purification, and compared with the traditional means of column chromatography—
DEAE-Sepharose Fast Flow. The results showed the affinity magnetic microspheres had a spherical appearance,
narrow distribution of diameter, the particle diameter is about 50 nm, and one-step purification of thrombin using it
the specific activity was 1 879.7 U/mg, recovery rate was 85% and purification fold was 11.057. Whereas,
purification of thrombin by column chromatography, the product exhibits an activity of 909.84 U/mg, recovery
rate of 72% and purification fold of 5.33. In conclusion, chitosan nanometer affinity magnetic microspheres was
prepared and magnetic separation techniques was applied for purification of thrombin, the results is better than that
from traditional methods and these results have some references values in the production and subsequent study on
the research and development.
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