Preparation and characterization of zein-curcumin analogue nanoparticles as inhibitors of α-glucosidase and xanthine oxidase
Jung-Feng Hsieh1, Yu-Ling Kuo2

1 Department of Food Science, Fu Jen Catholic University, Taipei 242, Taiwan
2 Department of Food Science, Fu Jen Catholic University, Taipei 242, Taiwan


Abstract

Curcumin (CM) is a natural lipophilic polyphenol with a variety of pharmacological properties. This study was to evaluate the feasibility of using zein nanoparticles as an oral delivery vehicle for curcumin analogues. The investigation centered on the radical scavenging activities of ABTS and DPPH as well as the inhibition of α-glucosidase and xanthine oxidase by curcumin and its analogues, including CM-F, CM-A, CM-1, and tetrahydrocurcumin. Fourier transform infrared spectroscopy was used to identify and characterize zein-curcumin nanoparticles. Tetrahydrocurcumin achieved the highest ABTS radical scavenging activity (EC50 = 5.82 ± 0.56 μM), followed by curcumin (EC50 = 12.35 ± 0.24 μM); whereas, tetrahydrocurcumin presented no signs of inhibitory activity against α-glucosidase. Sterically hindered curcumin analogues, such as CM-1, were far less effective in ABTS and DPPH radical scavenging activities. Nonetheless, all of the analogues except CM-1 presented ABTS radical scavenging activity on par with or superior to that of α-tocopherol. The α-glucosidase inhibitory activity of the compounds in this study was as follows: CM-F > CM > CM-A > CM-1. The α-glucosidase inhibitory effects of curcumin and its analogues were superior to those of quercetin. Furthermore, only CM-F had a good xanthine oxidase inhibitory activity ( IC50 = 2.05 ± 0.15 μM), suggesting a better inhibition than that of allopurinol (IC50 = 12.04 ± 1.54 μM). Amide I and amide II of zein were observed in the nanoparticle samples (zein: curcumin = 2:1 and 4:1) with the peak positions shifted from 1656.55 and 1533.13 cm-1 to 1648.84, 1519.63, and 1527.35 cm-1. The main peaks of curcumin were also shifted from 1272.79, 1151.29, and 960.37 cm-1 to 1280.50, 1135.87 and 968.09 cm-1. This is proof of partial hydrogen bonds between the hydrophobic region of zein and curcumin. These results demonstrate that zein can indeed be used as a carrier of curcumin.
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