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Preparation and Adsorption Property of Glutathione Magnetic Molecularly
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Abstract The aim of this work was to produce a kind of magnetic molecular imprinted polymers (MMIPs) with core-shell
structure and good magnetic separation performance. Compared with the preparation of traditional MIPs, a novel process was
adopted to prepare MMIPs with good simplicity, flexibility and selectivity, in which Fe;O, NPs were firstly prepared by a
reverse microemulsion method, and subsequently directly added to the mixed solution to undergo the polymerization reaction
without washing and drying. This method avoids availably the agglomeration and oxidation of FesO, NPs. The MMIPs for
glutathione (GSH) specific recognition (GSH-MMIPs), with core-shell structure, were prepared via one-step method
polymerization, in which GSH as template molecule, N-vinylpyrrolidone (NVP) and acrylamide (AM) as functional
monomers, N,N'-methylene bisacrylamide as crosslinker, H,O,-Vc¢ as initiator and Fe;O, nanoparticles (NPs) modified with
y-methacryloxypropyltrimethoxysilane (KH-570) as magnetic carrier. The as-prepared polymers were characterized by using
of X-ray diffraction (XRD), transmission electron microscopy (TEM), Fourier transform infrared (FT-IR) spectroscopy and
vibrating sample magnetometer (VSM). The results demonstrated that an imprinted polymer layer was successfully coated
onto the surface of modified FesO, NPs, resulting in a narrow diameter distribution and good magnetic responsibility. The
specific adsorption equilibrium and selectivity were evaluated by batch rebinding studies. The Scatchard analysis showed that
there were two kinds of binding sites in the GSH-MMIPs, the dissociation constants were 8.786 X 10 * mol/L and 5.424 < 103
mol/L, and the corresponding maximum adsorption capacities of GSH onto GSH-MMIPs were 49.195 mg/g and 155.003
mg/g, respectively. The selectivity of the GSH-MMIPs was also evaluated to determine the rebinding capability of GSH and
its analogues, compared with that of the magnetic non imprinted polymers (MNIPs) with similar chemical components. The
GSH-MMIPs with high imprinting factor of 3.99 indicated that it was of good selectivity. This protocol was further employed
for the extraction and separation of GSH from an aqueous solution.
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Scheme 1 Schematic representation of the possible process of the GSH-MMIPs
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Figure 1 XRD patterns of Fe;04 NPs (a) and GSH-MMIPs (b)
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Figure 2 TEM images of Fe;04 NPs (a) and GSH-MMIPs (b); HRTEM image of GSH-MMIPs (c) and particle size distribution results of GSH-MMIPs

by TEM (d) and DLS (e)

Acta Chim. Sinica 2014, 72, 577—582

© 2014 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

http://sioc-journal.cn 579



W F F R

MR

PRENFHAEIE, 2848 cm ™tk C—H (KR4 3R 5Nl Bt
A I B Al [ N AE FesOy 9K ki £ 5IN T 44
S T IR AR AR R R W], KH-570 542K Fe;0, %
TR R A T A2 3, BIAA BT KH-570 A7 sk
YK FeqO4 1 H ). B 3(c)h 1442 cm ML T C—H (1)
5 RSB, 1557 em ™t JE N—H IS BRI E
I, 3388 cm ' b N—H [ 4E R s LI, X seibi
K H T IRE AR AM FIZZ B MBA, 1] IL7E FesO, 402K
SR R THT R 26T B Ak 55 A8 TR ) 1) B e A 1B 2R A B Al
53 GSH HIEE, JER T GSH HILEER A2,

B3 Fes0, 44K Wik (a) . KH570-Fes0, 41K ik (b) 1 GSH-MMIPs (c)
LA

Figure 3 FT-IR spectra of Fe3O, NPs (a), KH570-Fe;0, NPs (b) and
GSH-MMIPs (c)
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Figure 4 Magnetization curves obtained by VSM at room temperature
of Fe;04 NPs (a), KH570-Fe;0, NPs (b) and GSH-MMIPs (c); and a
photograph of GSH-MMIPs dispersed in the water in the presence (left)
and absence (right) of an external magnetic field (d)

B 5 GSH-MMIPs I GSH-MNIPs 454 SR i 2

Figure 5 Adsorption isotherm of GSH-MMIPs and GSH-MNIPs

Co of GSH was 0.1~5.0 g/L, V=5 mL, m=10 mg, t=12 h, pH=4.67, T=25
T

h T B — U I R SR ) ) R B R,
Scatchard #7845 BT 3151 GSH-MMIPs 145 3 W Ff 5
HEAT 43 #7. Scatchard #7J5 FeDly:

Q/C=(Qmax—Q)/Kq (1)
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Figure 7 The specificity adsorption of GSH-MMIPs and GSH-MNIPs
for GSH and analogues

Co of GSH and analogues was 0.1 g/L, V=5 mL, m=10 mg, t=12 h, pH=
467, T=25 C
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