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Determination of migration of three kinds of phenolic compounds from food
contact materials using magnetic dispersion extraction-high performance
liquid chromatography
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ABSTRACT: Objective To synthesize a kind of magnetic microspheres with porous surface for adsorption
enrichment and highly sensitive analysis of the migration of phenols from food packaging material. Methods
Carboxylated magnetic microspheres were synthesized by one pot method, and then magnetic metal-organic
frameworks (MOFs) were prepared by layer self-assembly technique. The MOFs were used as adsorbent for
magnetic dispersion extraction of migratory quantity of phenolic compounds from polycarbonate bottles. Results
The average recoveries were in the range of 85.36%~95.47% with the RSD of 1.28%~5.64%. The limits of
detection and quantitation of the proposed method were in a range of 1.24~2.14 ng/mL and 4.15~7.12 ng/mL,
respectively. Conclusion The synthetic method of the magnetic MOFs is simple and feasible, and its adsorption
performance is satisfactory. The extraction and detection method is simple, rapid and high enrichment factors with
satisfactory precision and accuracy, and is suitable for the separation and analysis of the phenolic compounds.
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Fig. 1 The TEM image of Fe;O,4 functionalized with
carboxylic acid group (a) and Fe;O4@ZIF-67 (b)
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Fig. 2 The powder X-ray diffraction pattern of Fe;O4 (a),
ZIF-67 (b) and Fe;0,@ZIF-67 (c)
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Fig. 4 Effects of the amount of adsorbent (a), sample pH (b), the concentration of salt (¢) and adsorption time (d) on the

extraction efficiencies.
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Fig. 5 Chromatograms of bisphenol A, phenol and resorcinol obtained from blank extracting solution of PC bottle (a), blank
extracting solution after MDE (b) and extracting solution of PC sample spiked with concentration (0.1 mg/L) (c).

xR 1 BAYREARERZENEER (n=5)

Tablel Detection resultsstandard curves of phenols (n=5)

r’ LOD (ug/L) LOQ (ug/L)
A Y=1.56x10* C + 0.94x10’ 0.9988 2.14 7.12
Y=1.07x10* C + 0.12x10° 0.9999 1.24 4.15
Y=1.35x10* C + 8.88x10° 0.9984 1.69 5.64

R 2 EEREERINES MAREIE IR (n=5)
Table2 Resultsof sampletests and spiked recovery of phenols (n=5)

(ng/L) (ng/L) (ng/L) (%) RSD (%)

A 6.55 50 42.68 85.36 3.12
100 91.47 91.97 431

500 430.25 86.05 2.87

4.28 50 45.14 90.28 3.39

100 89.59 89.59 1.28

500 477.33 95.47 5.64

2.14 50 43.42 86.84 2.83

100 90.57 90.57 1.45

500 446.61 89.32 3.92
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