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Rheological Properties of Chitosan/Zein Blend Solutions and
Thermal Behaviour of Blend Films
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( School of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255049, Shandong, China )

Abstract: Chitosan was mixed with zein at different mass ratios to obtain a series of blend solutions (C/Z-0,
C/Z-1, C/Z-3, C/Z-5), and then corresponding blend films were prepared by solution casting. The effects of mass
ratios of chitosan to zein on the rheological properties of blend solution, the microstructure and thermal properties
of blend film were analyzed by rotational rheometer, SEM and DSC. The results showed that all these blend
solutions had pseudoplastic properties. With the increase of zein content, the consistency coefficient of
blend solution decreased, and the fluid index increased from 0.849 to 0.882. Furthermore, the activation
energy of blend solution increased gradually. The dynamic frequency scanning rheological analysis showed
that both storage modulus and loss modulus were dependent on frequency. With the increase of zein content,
both values increased, and the crossing point moved towards the low-frequency, indicating that the
intermolecular hydrogen bonding force was enhanced. In C/Z-1 blend film, chitosan and zein molecules
bound tightly and had good compatibility, which led to the improvement of thermal stability of blend film.
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Relationship between viscosity and the shear rate of
blend solutions
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Table 1 Fluid index and the consistency coefficient of blend

solutions
H b PRE R B K/ (Pass) TR n R?
C/Z-0 0.843+0.030° 0.849+0.002° 0.997
C/Z-1 0.558+0.029°¢ 0.882+0.010" 0.995
C/Z-3 0.561+0.020° 0.865+0.003" 0.998
C/Z-5 0.564+0.052° 0.859+0.001* 0.998
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of blend solutions
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Table 2 Activation energy and constant of blend solutions
A IEALRE E/(KI/mol)  RERH T Ko/(mPa-s) R
C/Z-0  30.137+0.531° 3.112x10°£1.949%x10°°  0.999
C/Z-1 33.205+0.273° 6.308x107+8.265x10°7  0.987
C/Z-3  32.730+0.599* 7.242x107+4.936x107*  0.997
C/Z-5  31.361£0.966*  9.983x107+5.262x107°  0.996
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blend solutions
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