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Determination of Migration of 12 Monomers in Plastic Food Contact Materials
by Gas Chromatography

LI Ying', LI Cheng—fa', SUN Xiao—ying', CHEN Xu—hui', CHEN Zhi—nan’, SU Dan', WU Shao—jing’
(1. Shenzhen Entry—Exit Inspection and Quarantine Bureau, Shenzhen 518067, China;
2. Shenzhen Academy of Inspection and Quarantine, Shenzhen 518067, China)

ABSTRACT: This experiment established an effective analytical method for the simultaneous determination of the
migration amount of 12 ester monomers including acrylic esters and metacrylic acid esters in food contact materials by gas
chromatography (GC). Using water, 3% acetic acid, 10% ethanol and olive oil soaked food contact materials, the obtained
aqueous food simulants (water, 3% acetic acid, 10% ethanol) and olive oil simulant were treated at 80 °C and 90 C
respectively for 20 min, then separated on a DB-624 column (30 mx0.32 mmx1.8 p m) for headspace injection analysis
with hydrogen flame ionization detector for qualitation by time retention and quantitation by peak area. The results showed
a good linear correlation in the range of 0.05~10 mg/L (aqueous food simulants) and 0.1~50 mg/kg (olive oil simulant) with
correlation coefficients above 0.999. The recovery of the ester compounds spiked in the sample and the relative standard
deviation were 89.3% ~109.6% and 1.13% ~7.55% respectively. The method was simple with good separation and high
analytical sensitivity, and met the analysis requirements of migration of the 12 acrylate monomers in food contact materials.

KEY WORDS: poisonous and harmful monomers; migration amount; food contact materials; headspace gas chromatog-

raphy
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(4] 99.5% ) , 2 [F Chem Service 23 7] 5 FH 575 5 152
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Tab.1 The regression equations and linear range of 12 kinds of acrylate monomers
55 sty A BA B 1) /min (XL ey FHIC R AL RAEJE I/ (mg- L)

7K y=12 322x-998.96 0.9999 0.099 ~ 49.59

| TR 6.502 2T (3%) y=10 631x-757.94 0.9997 0.099 ~ 49.59
ZEE(10%) y=10 134x-865.67 0.9999 0.099 ~ 49.59

RS y=3442.2x-363.01 0.9992 0.50 ~ 49.59

7K y=24 607x-2816 0.9997 0.10 ~ 50.00

) PR 2. S 8434 2R (3%) y=21 436x-1673 .4 0.9995 0.10 ~ 50.00
ZEE(10%) y=19 427x-2575.8 0.9999 0.10 ~ 50.00

M y=2471.x-214.38 0.9997 0.50 ~ 50.00

7K y=29 248x-2608.3 0.9997 0.10 ~ 50.01

3 L A7 2,805 LR (3%) y=25345x-1118.7 0.9996 0.10 ~ 50.01
ZEE(10%) y=22 658x-2790.3 0.9999 0.10 ~ 50.01

M y=2343 8x+477.09 0.9997 0.50 ~ 50.01

7K y=113 835x-10807 0.9988 0.098 ~ 48.92

4 RS T i 11.306 2R (3%) y=90 677x-13380 0.9993 0.098 ~ 48.92
ZEE(10%) y=86 735x-6819 1.0000 0.098 ~ 48.92

HGURTH y=1999.8x-150.25 0.9997 0.49 ~ 48.92

7K y=52 319x-4971.1 0.9986 0.10 ~ 50.23

5 LR 7. B 11.308 LR (3%) y=47 035x-8523.9 0.9991 0.10 ~ 50.23
ZEE(10%) y=39 546x-6287.6 0.9999 0.10 ~ 50.23

RS o y=1524.2x-134.51 0.9998 0.50 ~ 50.23

K y=44 506x-3379.1 0.9993 0.097 ~ 48.37

6 A I T 11764 LR (3%) y=40 442x-7583 .4 0.9989 0.097 ~ 48.37
ZEE(10%) y=34 750x-6812.8 0.9998 0.097 ~ 48.37

Y GURTH y=1410.5x-19.074 0.9998 0.48 ~ 48.37

7K y=103 532x-6412.9 0.9994 0.098 ~ 48.92

7 LTS R 5 T i 12.620 LR (3%) y=95 641x-20257 0.9990 0.098 ~ 48.92
ZEE(10%) y=77 158x-10159 0.9999 0.098 ~ 48.92

Gl y=1318.5x-78.183 0.9998 0.49 ~ 48.92

7K y=190 236x-10608 0.9996 0.098 ~ 48.89

8 R R T i 14.001 TR (3%) y=172 184x-47126 0.9992 0.098 ~ 48.89
ZEE(10%) y=148 479x-15094 0.9999 0.098 ~ 48.89

RS y=1200.5x+5.9756 0.9999 0.49 ~ 48.89

K y=81 814x-2347.3 0.9988 0.10 ~ 48.80

9 SRR T T 14.206 L2 (3%) y=76 456x-20138 0.9987 0.10 ~ 48.80
ZEE(10%) y=62 670x-13738 0.9997 0.10 ~ 48.80

RS 7 y=950.34x+36.256 0.9999 0.49 ~ 48.80

K y=65 485x-2236.3 0.9987 0.10 ~ 50.02

10 ks T 15.557 IR (3%) y=61 949x-22542 0.9989 0.10 ~ 50.02
ZEE(10%) y=50 189x-15795 0.9993 0.10 ~ 50.02

GRTi y=617.48x+31.678 0.9998 0.50 ~ 50.02
7K y=143 907x-11950 0.9993 0.098 ~ 49.00
1 LT S T i 16.595 2% (3%) y=138 835x-63848 0.9989 0.098 ~ 49.00
ZEE(10%) y=106 176x-26289 0.9995 0.098 ~ 49.00

RS v y=512.37x+134.55 0.9999 0.49 ~ 49.00
K y=121 867x—14823 0.9993 0.099 ~ 49.74
1 LG T 17.410 2.1 (3%) y=117 641x-70323 0.9979 0.099 ~ 49.74
ZEE(10%) y=86 863x—-31980 0.9985 0.099 ~ 49.74

L GRTi y=324.02x+197.31 0.9986 0.50 ~ 49.74
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Fig.1 Gas chromatograms of 12 acrylate monomers for peak identification
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