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Effect of frosting on structure and intestinal toxicity of total protein from
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Abstract: Objective To study the effect of frosting on the structure and intestinal toxicity of total protein from Qianjinzi (Euphorbiae
Semen). Methods The changes in the structure of total protein from Euphorbiae Semen before and after simulated frosting were
determined by gel electrophoresis, ultraviolet spectroscopy, infrared spectroscopy, circular dichroism and fluorescence spectroscopy.
The effects of total protein from Euphorbiae Semen before and after simulated frosting on the viability, the content of tumor necrosis
factor-a (TNF-a), interleukin-1p (IL-1B), IL-10, as well as the protein expressions of occludin and claudin-1 in IEC-6 cells were
investigated by MTT, ELISA and Western blotting. The effects of total protein from Euphorbiae Semen before and after simulated
frosting on the pathological morphology and the protein expressions of occludin and claudin-1 in mice colon tissues were explored
using HE staining and Western blotting. Results The total protein from Euphorbiae Semen was denatured after simulated frosting,

with reduced solubility and altered molecular weight distribution (P < 0.01). After the simulation of frosting, the ultraviolet
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spectroscopy characteristic absorption peak intensity at 280 nm of total protein from Euphorbiae Semen decreased, the fluorescence
intensity was decreased, the maximum fluorescence absorption wavelength was red-shifted, the content of a-helix structure of the
protein was decreased, the content of B-sheet, B-turn, and random coil structure was increased (P < 0.01), the amide I band of the
infrared spectrum was shifted to low wavenumber and the peak shape tended to be gentle. Compared with the corresponding dose of
total protein from Euphorbiae Semen, the up-regulation of TNF-o and IL-1f content, the down-regulation of IL-10 content, as well as
the down-regulation of occludin and claudin-1 protein expressions were significantly attenuated by the total protein from Euphorbiae
Semen after simulated frosting (P < 0.05, 0.01). Conclusion The mechanism of the toxicity attenuation of Euphorbiae Semen after
frosting may be related to the denaturation of the total protein after frosting, and the structure of the total protein are thus altered, which
ultimately leads to a reduction in the intestinal mucosal irritant toxicity of the total protein from Euphorbiae Semen.
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Infrared spectra (A) and local magnification (B) of total protein from Euphorbiae Semen before and after simulated frosting
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Fig. 4 Ultraviolet absorption spectra (A) and endogenous fluorescence spectra (B) of total protein from Euphorbiae Semen

before and after simulated frosting
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