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Synthesis Approach of Initiation Mode Impacting on the Structure and
Properties of Metal-complexing Imprinted Polymers for
Quercetin-Co(ll)
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Abstract A series of metal-complexing imprinted polymers were prepared in methanol with
quercetin-Co(II) complex as template by photo and thermal initiated polymerization (quercetin is a kind of
flavonoids which are important active ingredients of Chinese herbs), respectively. The rational ratio between
quercetin and Co(IT) was investigated by UV-Vis spectroscopy. Assessment of the various polymers re-
vealed that the optimal ratio of functional monomer to template was 4 . 1. The molecularly imprinted poly-
mers (MIPs) prepared were characterized by Fourier transform infrared spectra. The effect of initiation mode
on the morphology and binding capacity of MIPs were studied by transmission electron microscopy and
equilibrium binding experiments. The specific absorption capacity index and the imprint factor were ob-
tained, and it was testified that the lower temperature was more suitable for the polymerization of
metal-complexing imprinted polymers. The effect of different cations and anions on binding capacities of the
photo-initiated imprinted polymers were studied in detail. The results showed that the photo-initiated
metal-complexing imprinted polymers exhibited the good selective adsorption ability to quercetin-Co(II) and
the imprint factor was up to 3.919.
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Table 1 Polymers produced by the combination of different

functional monomer amount and initiation mode

Template . Functional Initiation

Polymer Template monomer” mode

Ppy Qu-Co 1:4 Photo (UV)
Py Qu-Co 1:4 Thermal
Ppo Qu-Co 101 Photo (UV)
Ppi Qu-Co 1:2 Photo (UV)
P Qu-Co 1:6 Photo (UV)
Ppis Qu-Co 1:8 Photo (UV)
Po-pu Qu 1:4 Photo (UV)
Papn — 1:4 Photo (UV)
Paoty — 1:4 Thermal

¢ Template : Functional monomer represents the molar quantity ratio of tem-
plate to AA.
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Figure 1 Chemical structure of Qu
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Figure 3 IR spectra of quercetin and prepared polymers

(a) Quercetin; (b) Py after elution; (c¢) Pty before elution; (d) Ppy after elution;

e: Ppy before elution
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Table 2 Binding capacity of MIPs with different ratios of
Qu-Co(Il) to AA

Polymer Pero Ppi Peu Ppua Ppms

Binding capacity/(umol*g™") 21.32 40.28 66.78 53.11 45.84
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Figure 4 The schematic representation of Qu-Co(II) molecular imprinting process
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Figure 6 Adsorption dynamic curves of MIPs
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Table 3 The imprinted evaluation

Polymer Qy; /(umol*g ') Ox/(umoleg ") AQ/(umoleg™") B

Ppy 66.78 17.04 49.74 3.919
Py 57.36 15.71 41.65 3.651
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Table 4 Effect of cations and anions on binding capacity of
MIPs and NIPs

Binding capacity/(umoleg ")

Media I3
Ppu/(Owm) Pxp/(On)
CoCl, 66.78 17.04 3.92
CuCl, 18.54 12.18 1.52
ZnCl, 19.23 10.81 1.78
Co(Ac), 24.62 15.13 1.63
Co(NO;), 21.37 15.72 1.36
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Figure 7 The adsorption amount of polymers
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