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ABSTRACT: To screen migrable additives in polylactic acid meal boxes based on automatic mass spectrometry
deconvolution and identification system-gas chromatography-mass spectrometry. Methods The material of lunch
box was investigated by Fourier transform infrared (FTIR) and pyrolysis-gas chromatography mass spectrometry
(Py-GC-MS). The migration experiments were developed in different simulated liquids and different temperatures
condition. The migrated additives were screened by GC-MS and the data was analyzed based on the automatic mass
spectrometry deconvolution and identification system (AMDIS) and the self-developed data processing program
MSData. Finally, the result was validated by standards and retention index. Results The main material of the lunch
box was polylactic acid, and the qualitative ability of migrated additives was improved by using AMDIS, National
Institute of Standards and Technology, standards and retention index. The MSData software can improve data
processing efficiency. Eighteen kinds of additives were identified. Among them, only 6 kinds of compounds can
migrate out at 4°C. As the temperature increases, four migrated additives were added at 25°C, and 8 kinds of migrated
additives were added at 70°C. According to result of toxicity prediction, 9 kinds of compounds showed low toxicity, 8
kinds of showed slightly toxic, and only one of them showed non-toxic. Ten of them presented developmental
toxicity. The teratogenicity of all of them was negative. Conclusion The method is fast and convenient, and can be
extended to the rapid screening and analysis of migratable additives in other polylactic acid lunch box.

KEY WORDS: polylactic acid; additives; migrate; automated mass spectral deconvolution and identification

system; pyrolysis-gas chromatography mass spectrometry
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Table 1 The identified additives in different simulated liquids
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Fig.6 Selected ion flow diagram and mass spectrum diagram of corresponding substance of standard product
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Fig.7 Ion flow diagram and mass spectrum diagram of corresponding substance in sample
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Table 2 Toxicity analysis of transferable components
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8 A R 13454.34 29.05 0.27 I (-)0.04 B 57-10-3
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