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Effect of Maillard reaction modification on the preparation and properties
of curcumin-loaded zein nanoparticles
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ABSTRACT: Objective To investigate the Maillard reaction between zein and D-xylose in 65% ethanol solution
(V:V) as well as the application of the resultant product in the preparation of curcumin-loaded nanoparticles through
antisolvent precipitation. Methods Zein and D-xylose were co-heated in ethanol solution and the resultant product
was subjected to curcumin-loaded nanoparticle preparation by antisolvent precipitation, and then the nanoparticles
were characterized. Results The highest Ay and A4y values were recorded at D-xylose to zein mass ratio 2:1,
solution pH 13, reaction temperature 90 °C, and reaction time 90 min. Compared with the curcumin-loaded
nanoparticles prepared with unmodified zein under the same conditions, the curcumin nanoparticles prepared by
using the Maillard reaction products which obtained under these conditions exhibited enhanced dispersion in water,

possessed increased entrapment efficiency and drug load by 113% and 56%, respectively, and displayed enhanced
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sustainable release and storage stability. Conclusions The Maillard reaction-modified zein has great potential in the

preparation of nanoparticles through antisolvent precipitation.
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1010 Fig.2 Effect of heating temperature on the Maillard reaction
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Fig.1 Effect of heating duration on the Maillard reaction between
zein and xylose (n=3)
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Fig.3 Effect of heating temperature on the Maillard reaction
between zein and xylose (N=3)
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Fig.4 Effect of xylose to zein mass ratio on their Maillard reaction
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Fig.5 Variation of solution pH after the occurrence of Maillard
reaction between zein and xylose (n=3)
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Fig.6 Appearance of the aqueous suspension of the control (a) and
Maillard reaction-modified curcumin nanoparticles (b)
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Fig.7 Effect of Maillard reaction on the entrapment efficiency and
curcumin load of the nanoparticles
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Fig.8 Effect of Maillard reaction on the curcumin release of the
nanoparticles in ethanol (n=3)
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Fig.9 Effect of Maillard reaction on the thermal degradation
behavior of the curcumin-loaded nanoparticles
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