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Abstract:
Polysorbate 80, as a nonionic surfactant with high surface activity and low toxicity, is widely used in the pharmaceutical, personal care and food industries. However, due to its complexity of composition and similarity of compound skeleton, it is difficult to be analyzed rapidly and comprehensively. In this work, a novel strategy was developed to characterize and quantify the commercial polysorbate 80 by high performance liquid chromatography with quadrupole time-of-flight mass spectrometry (HPLC-Q/TOF MS) and computer-aided data analysis. Firstly, a HPLC-Q/TOF MS method was established, and 143 compounds of 7 main high abundance groups in polysorbate 80 were discovered and identified, including: polyethylene oxide(PEO)- sorbitan, PEO-isosorbitan, PEO-sorbitan-monooleate, PEO-isosorbitan-monooleate, PEO-sorbitan-dioleate, PEO-isosorbitan-dioleate, positional isomers of PEO-sorbitan-dioleate and PEO-sorbitan-trioleate. Then their structures were further confirmed by 1H-NMR and 13C-NMR technology. In addition, 55 trace components in the polysorbate 80 were also identified, including: PEO, PEO-monooleate, PEO-sorbitan-monolinoleate, PEO-sorbitan-monostearate and PEO-sorbitan-monopalmitate. Secondly, colligative properties between the precise molecular weight and retention time of compounds in each group were found. Using these properties, compounds can be rapidly and accurately categorized and calculated the polymerization degree of PEO. Lastly, an automatic identification software of polysorbate 80 based on the above results was developed. After importing the LC-MS data into this software, compounds in commercial polysorbate 80 samples can be identified by molecular weight and retention time, further confirmed by fragment ions and relatively quantified by peak area, realizing rapid, accurate and comprehensive qualitative and quantitative analysis. 
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