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UV absorption (a) and second derivative spectra (b)
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Effect of An Applied Rotational Flow Field on the Spatial Conformation of Protein Molecules

Pan Weichun, Gu Feina, Zhao Mengdi, Cai Fengye, Wen Ya, Xu Haixing, Niu Fuge’
(The School of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310018)

Abstract Objective: This paper mainly studies the influence of different applied rotating flow fields on the spatial struc-
ture of lysozyme, which can be used to guide the food processing of high protein content food. Methods: A rotational
rheometer was used to apply a shear flow field in lysozyme solution. Circular dichroism spectroscopy, ultraviolet absorp-
tion and second derivative spectroscopy, fluorescence emission spectroscopy and dynamic light scattering were used to
characterize the effects of shear flow field on the secondary structure and tertiary structure of lysozyme molecules. Re-
sults: When the shear flow speed was higher than 200 s™ or the shear flow duration was longer than 1.5 h, the propor-
tion of a—helix structure decreased and the proportion of disorder structure increased, the UV absorption spectrum
changed blue shift, and the polarity of tryptophan residue in the molecular was enhanced. This change was irreversible
and became more significant with the increase of shear speed, the extension of action time and the decrease of lysozyme
concentration. Conclusion: The shear flow field can cause an impossible inverse conformational change of lysozyme, and
the larger the shear rate and the longer the interaction time, the more significant the conformational change.

Keywords shear flow field; lysozyme; secondary structure; conformation



