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Fig. 1 Chemical structure of Cibacron Blue 3GA
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Fig. 2 The transmission electron microscope photographs of
magnetic fluid (a) and affinity magnetic nanoparticles (b)
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Fig. 3 The diameter distribution of affinity

magnetic nanoparticles
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Table 1 The magnetic properties of magnetic fluid

and affinity nanoparticles

Magnetie field strength( T)
Settling time of magnitic
fluid( S)
Settling time of magnetic
affinity nanoparticles( S)
* Settling distance:5. 3em

¢.39 0.29 0.20 0.11

122 136 183 310

74 99 166 259
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Fig. 4 Adsorption isotherms of BSA to magnetic
nanoparticles

B Affinity magnetic nanoparticles { g, = 10. 6mg/g;
Ky=1.94mg/mL})

A Particles with —CHO groups but have no dye-
ligand

@ Particles after reduced with NaBH,{also have no
dye-ligand)
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Fig. §
adsorption capacity for BSA
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Fig. 6 Effect of ionic strength on adsorption
isotherm

T =25C pH7.6;NaCl concentration; & 0.0,
1.0

EET REMMEMBSANEHMEN B MW /D X
—ZR5xRAY A BT REME AT
AR THEESR BTREMNENEEA AL
TEEXNBTARP, SERESSHNSREARM
BoaRERARK: - TH.ABFRa SRS
STRREERAEN EHEESEARMNS
G REZH  EERRESEEBEZAVHEFE
HEFH A TRERAEN, SBABEENER
MERTGHBHTRELZT, ATTRMK rE5 &
BAEBECHRESTHE BEFERHET

X -&RERRN I TRAKENESAN
R R REMEEN Rh ERE E (B RE
RET BRABLUHERREASE, —EREAH
T B B TR, B o Bk B B 7 g e B BT LAGE 4R
BN kE . E D TOEARERRE—
tR M, A LSRR R A A
3 Iul g 3

2.6.4 FRMBRMFAMOEMERE BTR
ERMBBRNHEEEAORHSES FHE 4, RH
BEMBEENARHRESSE, D ENEEN
BHERTINHGEORARBROKBE. B
BB 4 T8 A Stokes ¥ % ¥ It BSA H B
I AMEARBESHRE, BT HBAN
R B .

L L 1

1
0.0 02 0.4 06 0.8 1.0
Con. of tysozyme (mg/mL)

Fig. 7 Adsorption isotherm of lysozyme to affinity
magnetic nanoparticles

T =25C ,pH7.6,adsorption time:15min

O First use (go,=42.2mg/g;: K4=0.455mg/mL)
B Second use after eluting with 1.0mol/1. NaCl
A Third use after eluting with 0.1 mol/1. NaOH
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THE PREPARATION OF CHITOSAN AFFINITY MAGNETIC NANOPARTICLES
AND THEIR ADSORPTION PROPERTIES FOR PROTEINS

YU Yihua', XUE Bo', SUN Yan', HE Binglin®
(" Department of Biochemical Engineering , Tianjin University , Tianjin 300072}
(* The State Key Laboratory of Functional Polymer Materials for Adsorption and
Separation , Nankai University, Tianjin  300071)

Abstract Magnetic nanoparticles, containing a magnetic core and a polymer shell, were synthesized by
coating magnetic fluid with chitosan. Novel affinity magnetic microspheres were obtained after immobilizing
dyeligand ( Cibacron Blue 3GA) onto the nanoparticles by covalent coupling. Under the preparation
conditions, the microspheres had a spherical appearance, narrow distribution of diameter, and 14. Spmol/
mL immobilization capacity for reactive dye. The microspheres can be separated by magnetic field. Bovine
serum albumin (BSA) and lysozyme {Lys) were used as target proteins to examine the adsorption
properties of the adsorbent. Under appropriate conditions, the adsorbent had a capacity of 4 and 28mg/g
for BSA and Lys, respectively. Adsorption isotherm could be expressed by the Langmuir adsorption model.
Unlike adsorption time, the liquid phase ionic strength affects the adsorption properties dramatically.

Key words Chitosan, Cibacron Blue 3GA, Affinity magnetic nanoparticle, Protein



