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Preparation and application of curcumin molecularly imprinted composite
membrane based on ATRP technique
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Abstract: Objective To prepare the molecularly imprinted composite membrane of curcumin by the atom transfer radical
polymerization (ATRP) technique and develop a method for the separation and enrichment of curcumin in actual samples. Methods
Curcumin MIM were prepared by thermal polymerization method using curcumin as template molecule, methylacrylic acid as
functional monmers, cuprous chloride as catalyst, pentamethyldiethylenetriamine as ligand, and polyvinylidene fluoride as base
membrane. The microstructure of MIM was investigated by SEM. The maximum adsorption and adsorption equilibrium time of MIM
were investigated by static and dynamic adsorption experiment, and the selective penetration capacity was studied. The MIM as
membrane material of osmotic device combined with HPLC was used for separation, enrichment and determination of curcumin in
samples. Results The results showed that the prepared curcumin MIM had a regular distribution of pores and a uniform size. The
maximum adsorption capacity was 3.81 mg/g, and the adsorption equilibrium could be achieved in 15 min. In the selective permeation
process of ferulic acid, quercetin and curcumin, MIM had a high selective permeability to curcumin. The average recovery rates of
curcumin in ginger, turmeric and curry were (94.100 + 3.952)%, (98.300 + 3.637)%, and (97.900 + 3.133)%, respectively. The RSD
was less than 4.2%. The limit of detection was 1.76 pg/kg. Conclusion The prepared MIM is a new material for strong selectivity,
separation and enrichment of Chinese medicine curcumin with fast adsorption speed. At the same time, it also provides reference for
chemical composition research of other Chinese materia medica.
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Fig. 1 IR of MIM, NIM, and PVDF membrane
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Fig. 2 SEM images of PYDF membrane (a), MIM (b), and NIM (c¢)
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Fig. 3 Adsorption isotherm of MIM, NIM, and PVDF

membrane (n = 3)
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Fig. 4 Dynamic adsorption of MIM, NIM, and PVDF

membrane (n =3)
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Fig. 5 Selective penetration curves of MIM and NIM (n = 3)
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F1 EE, £H. UNEHFRSD Cur BNELRE YRS
= (n=23)
Table 1 Results of determination and recoveries in ginger

samples
L WGEME nAsEY ibRE/ PR/ RSD/
" (mgke ") (mgkg ) (mgkg ) % %

AE 196 0.50  2.4404-0.090 94.100+3.952 4.2
2.00 3.770%0.132
4.00 5.7801+0.237

FH 433 0.50  4.8204-0.140 98.300+3.637 3.7
2.00 6.320+0.215
4.00 8.220%+0.255

mneE - 1.21 0.50  1.72040.046 97.900+3.133 3.2
2.00 3.170%+0.105
4.00 4.950%+0.173
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