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Determination of migration amounts of acrylate monomers by high
performance liquid chromatography in food contact materials
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ABSTRACT: Objective To develop an effective analytical method for the simultaneous determination of
migration amount of 12 kinds of acrylate monomers in food contact materials by high performance liquid
chromatography (HPLC). Methods Aqueous food simulants (3% acetic acid, 10% ethanol, 20% ethanol, 50%
ethanol) and fatty food simulant (isooctane) were used to soak food contact materials. The obtained simulants
were separated on a C;3 column(150 mmx4.6 mm, 5 pm). The results were qualitatively analyzed by retention
time and quantitatively analyzed by peak area. Results The results showed a good linear correlation in the
range of 0.3~60.0 mg/L (aqueous food simulants) and 0.6~120.0 mg/L (isooctane simulant) with correlation
coefficients r* above 0.9993. The recoveries of the ester compounds spiked in the sample and relative standard
deviation were 88.2%~109.3% and 1.19%~7.48% respectively. The limit of detection and limit of quantity of
the method were between 0.01~0.12 mg/L and 0.03~0.24 mg/L respectively. Conclusion The method is

simple with good separation and high analysis sensitivity, and meets the analysis requirements of 12 kinds of
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acrylate monomers migration in food contact materials. The method has been applied to determine the

migration levels of acrylate monomers in different simulants from the migration tests of 6 batches of food

contact material samples, and methyl methacrylate was found in the majority of the samples.
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Fig. 1 DAD chromatograms of the whole absorption of 12 kinds of acrylate monomers
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Tablel Theregression equationsand linear range of 12 kinds of acrylate monomers

(&) (mg/L) LOD(mg/L) LOQ(mg/L)

10% Y=62639X + 7118.5 0.9999 0.30~60.75 0.02 0.06

3% Y=65993X +2676.6 1.0000 0.30~60.75 0.02 0.06

1 20% Y=61500X + 1546.9 1.0000 0.30~60.75 0.02 0.05
50% Y =62542X - 3099.2 0.9999 0.30~60.75 0.02 0.06

Y=132887X+7223.6 0.9998 0.61~121.51 0.06 0.2

10% Y =43050X - 1526.5 1.0000 0.30~60.62 0.05 0.15

3% Y = 44509X - 2654.4 0.9999 0.30~60.62 0.04 0.15

2 20% Y = 42860X - 2473.5 0.9999 0.30~60.62 0.05 0.15
50% Y =43057X - 2706.3 1.0000 0.30~60.62 0.04 0.15

Y =22455X - 1251.1 1.0000 0.61~121.24 0.12 0.3

10% Y =85263X - 10250 1.0000 0.30~60.82 0.02 0.08

3% Y =88033X - 14661 0.9998 0.30~60.82 0.02 0.08

3 20% Y =84812X - 9824.6 0.9999 0.30~60.82 0.02 0.06
50% Y =84231X - 10883 1.0000 0.30~60.82 0.03 0.08

Y =43712X - 9038.7 0.9999 0.61~121.63 0.06 0.2

10% Y = 68996X - 4462.2 1.0000 0.30~59.89 0.03 0.1

3% Y =70929X - 8830.8 0.9998 0.30~59.89 0.03 0.1

4 20% Y =69181X - 1409.6 0.9999 0.30~59.89 0.03 0.1
50% Y =68512X +385.1 1.0000 0.30~59.89 0.03 0.1

Y =35324X - 2290.9 1.0000 0.60~119.77 0.08 0.24

10% Y =32048X + 356.07 0.9999 0.30~59.96 0.04 0.1

3% Y =33191X + 566.47 0.9999 0.30~59.96 0.04 0.15

5 20% Y =31727X + 792.28 0.9999 0.30~59.96 0.04 0.15
50% Y =31992X + 70.396 1.0000 0.30~59.96 0.05 0.15

Y =16437X + 1566.3 1.0000 0.60~119.93 0.12 0.3
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gkl
(&) (mg/L) LOD(mg/L) LOQ(mg/L)

10% Y=60108X +2213.4 1.0000 0.30~59.66 0.03 0.08

3% Y =62579X + 1366.6 0.9999 0.30~59.66 0.03 0.08

6 20% Y =59576X + 3047.2 0.9999 0.30~59.66 0.02 0.06
50% Y =59944X + 1205.6 1.0000 0.30~59.66 0.02 0.06

Y =30973X + 9347.5 1.0000 0.60~119.32 0.06 0.2

10% Y =34692X - 212.21 1.0000 0.30~59.58 0.03 0.1

3% Y =37544X - 2504 1.0000 0.30~59.58 0.04 0.12

7 20% Y =34073X - 425.95 1.0000 0.30~59.58 0.03 0.1
50% Y =34461X - 2224.5 1.0000 0.30~59.58 0.03 0.1

Y =18092X - 2.1569 1.0000 0.60~119.16 0.08 0.24

10% Y =76294X + 26778 0.9994 0.29~58.97 0.01 0.04

3% Y =81004X + 22290 0.9996 0.29~58.97 0.01 0.04

8 20% Y = 74387X + 19084 0.9996 0.29~58.97 0.01 0.04
50% Y =75714X + 18012 0.9994 0.29~58.97 0.01 0.04

Y =40322X + 28864 0.9993 0.59~119.74 0.02 0.08

10% Y = 86640X + 23674 0.9998 0.29~58.74 0.01 0.03

3% Y =93624X + 17590 0.9998 0.29~58.74 0.01 0.03

9 20% Y =84075X + 9364.1 0.9999 0.29~58.74 0.01 0.03
50% Y =88236X + 10662 0.9997 0.29~58.74 0.01 0.04

Y=47124X+ 23076 0.9997 0.59~117.47 0.02 0.08

10% Y =53309X +2200.6 0.9999 0.30~59.28 0.02 0.06

3% Y=57076X - 1849 0.9998 0.30~59.28 0.02 0.08

10 20% Y =53536X + 1489.1 0.9999 0.30~59.28 0.02 0.06
50% Y = 54059X + 354.57 0.9999 0.30~59.28 0.02 0.06

Y =27230X + 1656.9 0.9999 0.59~118.56 0.04 0.16
10% Y=53773X+4511.6 1.0000 0.30~59.54 0.01 0.04
3% Y =56224X - 2468.6 0.9999 0.30~59.54 0.02 0.06
11 20% Y =53339X + 3854.2 1.0000 0.30~59.54 0.01 0.04
50% Y =53569X + 2828.7 1.0000 0.30~59.54 0.02 0.05
Y =27768X +3892.4 1.0000 0.60~119.09 0.02 0.06

10% Y =84537X + 26378 0.9995 0.30~59.79 0.01 0.03

3% Y=90217X+ 21333 0.9996 0.30~59.79 0.01 0.03

12 20% Y =83334X + 23087 0.9996 0.30~59.79 0.01 0.03
50% Y =83535X + 24324 0.9994 0.30~59.79 0.01 0.04
Y =44035X + 28841 0.9995 0.60~119.58 0.02 0.06
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Fig. 2 High performance liquid chromatograms of 12 kinds of acrylate monomers
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Table2 Recoveriesand precisions of the 12 kinds of acrylate monomersin different food simulants (n=7)
/ 10% 3% 20% 50% /

(mg/L) /% RSD/% /% RSD/% /% RSD/% /% RSD/% (mg/L) /% RSD/%
0.30 95.9 3.85 100.4 3.12 100.9 4.59 103.4 5.62 0.61 96.7 5.54
1.52 98.4 2.88 104.7 2.06 104.2 2.86 104.7 4.54 3.04 97.2 4.18
3.04 99.1 2.07 102.3 2.01 103.0 2.47 102.1 3.42 6.08 98.5 3.55
6.08 102.6 2.87 104.3 1.19 104.0 2.36 100.9 2.93 12.15 100.1 2.87
0.30 100.8 4.69 101.1 3.78 102.4 4.02 103.7 4.90 0.61 97.2 4.89
1.52 102.3 3.42 100.4 2.67 101.3 3.59 99.4 3.47 3.03 97.0 3.57
3.03 101.9 2.10 98.9 1.85 99.1 3.01 98.7 3.01 6.06 101.2 3.08
6.06 107.1 227 103.5 1.53 105.4 1.88 103.4 271 12.12 102.0 2.96
0.30 102.4 2.89 103.4 3.50 104.0 5.44 106.6 5.31 0.61 109.3 4.93
1.52 98.2 2.53 99.1 2.07 98.8 3.82 101.3 3.95 3.04 102.3 3.68
3.04 98.9 242 100.3 1.83 100.3 272 103.6 3.16 6.08 101.8 322
6.08 103.0 2.82 107.8 1.43 102.6 1.89 101.8 2.80 12.16 102.7 2.83
0.30 94.5 4.30 97.8 4.10 98.8 4.44 95.4 431 0.60 95.6 4.93
1.50 96.8 3.08 103.5 3.07 103.8 2.82 98.0 3.95 2.99 98.1 4.68
2.99 97.9 3.14 101.9 2.57 102.4 2.26 98.6 3.07 5.99 99.4 3.56
5.99 102.2 2.99 103.8 1.43 104.8 1.93 102.8 2.19 11.98 101.7 3.23
0.30 94.2 3.62 93.2 4.38 95.5 4.78 95.8 4.41 0.60 91.1 4.79
1.50 98.0 2.85 95.0 3.80 93.7 371 97.6 3.11 3.00 93.0 329
3.00 103.4 1.78 96.7 291 101.5 2.58 98.6 234 6.00 92.9 3.16
6.00 102.6 2.06 104.3 1.26 105.3 2.00 102.5 1.93 11.99 91.1 261
0.30 92.7 4.85 91.3 4.02 92.1 3.87 95.4 5.29 0.60 91.9 431
1.49 92.5 3.29 96.5 3.22 96.8 3.03 96.8 3.25 2.98 92.4 3.43
2.98 97.8 1.85 102.1 2.53 101.1 221 101.3 3.06 5.97 94.7 3.11
5.97 100.5 2.90 102.3 1.84 102.8 2.74 97.0 2.66 11.93 97.4 2.85
0.30 98.4 4.87 102.4 4.05 104.3 4.41 102.1 477 0.60 101.6 5.11
1.49 101.7 421 107.1 3.03 102.5 3.44 103.6 3.60 2.98 102.5 3.94
2.98 100.2 329 103.2 2.64 102.9 2.10 102.6 3.01 5.96 101.8 3.03
5.96 100.9 2.82 102.6 1.52 104.0 1.93 102.0 2.79 11.92 100.9 2.77
0.29 90.0 5.01 90.8 4.10 90.7 547 88.2 4.97 0.59 90.2 7.48
1.47 91.8 3.39 91.4 3.11 92.4 4.78 92.4 3.04 2.95 92.4 522
2.95 91.5 2.79 91.1 2.75 92.5 3.19 92.9 3.52 5.90 93.1 332
5.90 93.1 3.15 92.2 2.09 92.2 291 95.7 2.18 11.79 96.9 3.64
0.29 89.2 4.15 90.6 4.19 90.7 6.21 91.6 6.56 0.59 91.1 577
1.47 91.2 3.58 92.9 3.50 91.0 4.08 91.5 475 2.94 93.1 430
2.94 91.6 2.57 92.4 2.54 92.6 3.62 92.0 3.36 5.87 93.3 3.43
5.87 93.1 3.18 94.8 2.16 93.9 245 96.4 2.83 11.75 95.2 2.73
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k2
/ 10% 3% 20% 50% /
(mg/L) /% RSD/% /% RSD/% /% RSD/% /% RSD/% (mg/L) /% RSD/%
0.30 915 491 92.6 423 935 4.74 94.8 526 0.59 90.2 4.60
1.48 95.0 3.60 99.8 3.15 94.8 347 98.3 469  2.96 94.7 426
2.96 98.2 2.86 99.0 3.07 97.2 2.61 99.0 382 593 953 3.82
5.93 100.6 246 101.0 1.83 1034 203 104.1 265 11.86 97.2 3.25
0.30 94.0 3.27 913 3.94 96.1 4.86 923 465  0.60 90.0 549
1.49 94.7 2.29 94.9 2.62 93.2 3.01 94.0 405  2.98 92.2 427
2.98 96.8 2.06 973 1.83 975 2.14 96.8 331 5.95 92.8 335
5.95 103.0  2.84 104.4 131 96.9 1.86 102.0 272 11.91 94.1 3.15
0.30 90.0 5.01 90.4 4.08 89.0 528 89.9 537 0.60 88.6 6.48
1.49 90.6 3.81 93.2 372 91.2 437 94.0 397 2.99 90.1 4.15
2.99 91.4 3.06 93.6 2.81 93.1 2.44 93.6 284 598 913 3.62
5.98 89.5 2.01 94 4 231 94.6 2.09 91.3 195 11.96 98.1 2.77
89.0%~105.4% 88.2%~106.6% 88.6%~109.3% s
, (n=7) 1.78%~5.01% 4 & it
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Fig. 3 Chromatogram of samples
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