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Abstract : Objective To evaluate the effect of friction behavior on migration levels of metal elements from stainless-steel
articles for food contact. Methods The migration levels of metal elements from used and new stainless-steel articles were
compared according to GB 4806. 9-2016 and Council of Europe Resolution CM/Res (2013) 9. The migration conditions
were boiling in 4% acetic acid for 30 min followed by at room temperature for 24 h and soaking in 5 g/L citric acid at
100 °C for 2 h, respectively. Meanwhile, the impact of dynamic friction on migration were investigated on new stainless-
steel articles, where the friction method were referred to the GB/T 32095.2-2015 standard. Migration of metal elements
complied with the corresponding standard. Results Based on the European standard, migration of lead in the first
migration test was above limit of quantitation (LOQ) in all five used stainless-steel articles after friction, but none in new
ones. The quantification rate of chromium in the first migration test in 80% (4/5) of used stainless-steel articles were
above LOQ after friction by GB 4806. 9-2016 standard while were 20% (1/5) in new ones. The migration level of Cr was
higher by GB 4806. 9-2016 standard than by European resolution in single dynamic friction study. Results from the dynamic

friction experiments indicated that the migration of Cr and Ni reached equilibrium after 3 times of friction. Conclusion
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The migration condition in GB 4806. 9-2016 standard had stronger leaching ability for Cr from stainless-steel articles than

that in European resolution. Friction behavior promoted corrosion and metal element migration of stainless steel. Long-term

used stainless-steel products had higher lead and chromium migration than new products, but without safety risks.

Key words: Food contact material; frictional behavior; stainless steel; metals; migration
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Figure 1  Flow chart of the migration experiment
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Table 3  Effect of long-term friction on the migration of metal elements from stainless-steel articles in contact with food
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Table 4 Effect of dynamic friction on the migration level of metal elements from stainless-steel articles in contact with food
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SU Liang', ZHANG Lei', REN Pengcheng', LI Zhixing, WANG Yanan', CEN Ceng',
XU Chen', LIU Zhaoping', ZHOU Pingping'
(1. China National Center for Food Safety Risk Assessment, Beijing 100022, China;
2. Jilin Province Center for Food Production License Audit, Jilin Changchun 130000, China)

Abstract; Objective To quickly and automatically evaluate the risk of hazardous chemical substances in food quickly

and automatically. Methods Based on the Spring MVC framework, a quantitative assessment model of food chemicals was

integrated and a visualization of the assessment result was provided. Results A set of food safety risk assessment software

chemical hazard based on multi-source data fusion electronic.

Conclusion The e-evaluation system described in this

article had enabled the process and automation of a quantitative assessment model for the risk of food chemicals. It had also

enabled the quantitative assessment model for food chemicals to be widely used in the business, thereby improving the

efficiency of assessment.

Key words: Risk assessment; food chemicals; computer system; food safety
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