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Simultaneous deter mination of migration amounts of the ultraviolet absorbers
and antioxidants by ultra performance liquid chromatography in
plastic food packaging materials
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XIAN Yan-Ping, LUO Hai-Ying"

(Guangzhou Quality Supervision and Testing Institute, Guangzhou 511447, China)

ABSTRACT: Objective To establish a method based on migration tests using food simulants for the
determination of migration levels of the ultraviolet absorbers (V-0, UV-9, UV-71, UV-326, UV-327, UV-234)
and antioxidants (2246, 425, TH-1790, 3114, 1076) in plastic food packaging materials by ultra performance
liquid chromatography (UPLC). Methods The instrument conditions and soaking liquid extraction conditions
were optimized. According to GB 9685-2008, 4 kinds of food stimulants, including ultrapure water, 3% acetic
acid (V:V) solution, 10% ethanol aqueous (V:V) solution and 95% ethanol aqueous (V:V) solution, were
investigated. The developed method was applied to detect the migration amount of analytes in different
commercial food plastic packages. Results The 11 kinds of analytes presented favorable linearity in the

respective linear range, with correlation coefficient (+°) more than 0.9992, and the method detection limits were
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0.5~2.0 mg/L. The average recoveries (n=6) ranged from 81.2%~113.2%, and the relative standard deviations

(RSD, n=6) were 2.8%~8.5%. Conclusion The method is sensitive, accurate, and can meet the requirements
of European Commission Regulation (EU) No 10/2011 and GB 9685-2008 for the specific migration limits

(SML) of the ultraviolet absorbers and antioxidants. The method can be adapted to determine the migration of

ultraviolet absorbers and antioxidants in plastic food packaging materials.

KEY WORDS: ultra performance liquid chromatography; food contact plastic materials; ultraviolet absorbers;

antioxidants; migration
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Tablel Three conditions of different gradient elution
1 2 3
/min A% B/% /min Al% B/% /min A% B/%
0 30 70 0 40 60 0 40 60
4 30 70 4 40 60 4 40 60
7 15 85 7 15 85 7 15 85
11 15 85 17 15 85 12 15 85
13 0 100 18 0 100 13 0 100
23 0 100 27 0 100 25 0 100
24 30 70 28 40 60 26 40 60
27 30 70 30 40 60 29 40 60
1 (4% 95% :n s
UPLC ,
2
R 3% (A4%) 10%
3 tA8%) , UV-0 UV-9
s ; 95%
4 56 7 910 .
| Lo a8 | 11 PeECH B R 1 A%) 11
2 , , 11
0,
3 4 5 s 3%
56 142 10% 4% 3
ﬂf\ 9},{0 BRI ,
2 3 ,
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AH 1 perepemeyrs T
0.06' I %.‘06 a i0.|0(5 o 1510(l) ' 20|00 B 25|00 I3'0.‘00 UV-0 ;
t/min 11 ’
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(4=275 nm) 3% V82 10% v 2

Fig. 1 Chromatograms of 11 analytes (100 mg/L) under

(1.UV-0 2.UV-9 3.UV-71 4.2246 5.425 6.TH-1790 7.

three different gradient elutions(A=275 nm)

>

UV-326 8.UV-234 9.3114 10.UV-327 11.1076) 39, A% 10% V:v) 3
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Fig. 2 Recoveries of 11 analytes in food simulants extracted by different kinds of solvent
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Table2 Linear equation, correlation coefficient, linear range and the detection limit (LOD) of 11 kinds of analytes

¥ (mg/L) LOD (mg/L)

Uv-0 Y=2 5590X+9466.4 0.9999 1.5~200.0 0.5
Uv-9 Y=2 5873X+6650.9 0.9999 1.5~200.0 0.5
Uv-71 Y=1 5958X-8776.1 1.0000 1.5~200.0 0.5
2246 Y=6412.7X+3805.6 0.9997 3.0~300.0 1.0

425 Y=5994.3X+3100.2 0.9998 3.0~300.0 1.0
TH-1790 Y=5115.1X+4363 0.9996 3.0~300.0 1.0
UV-326 Y=7265.9X+9243.3 0.9996 1.5~200.0 0.5
Uv-234 Y=7050.2X +1792.2 0.9998 5.0~500.0 2.0
3114 Y=2884.8X+658.62 0.9999 3.0~300.0 1.0
Uv-327 Y=6383.2X+472.55 1.0000 1.5~200.0 0.5

1076 Y=1903.8X+3222 0.9992 5.0~500.0 2.0
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Table3 Determination results of recoveries and precisions (n=6)

3% 7:v) 10% Vv 95% (4%

/mg/L /% RSD /% /%  RSD /% /%  RSD/% 1% RSD/%
Uv-0 1.5 91.3 7.1 99.6 8.2 98.6 7.2 97.6 7.7
3.0 97.5 5.7 98.3 6.5 99.2 6.5 99.5 6.9
15.0 99.1 5.1 103.2 5.6 100.3 5.4 103.2 52
Uv-9 1.5 87.6 53 92.3 4.5 90.1 5.2 89.4 53
3.0 89.9 4.7 98.2 4.0 92.3 4.7 94.1 45
15.0 93.2 4.5 99.5 3.2 95.4 4.1 96.5 3.6
UV-71 1.5 86.5 6.9 89.6 7.2 89.7 6.2 88.4 6.9
3.0 86.9 6.5 92.3 6.5 88.6 5.6 95.6 6.7
15.0 89.9 5.9 91.6 6.1 91.3 5.3 99.3 5.1
2246 3.0 96.0 6.4 103.4 7.5 93.6 6.7 94.5 7.2
6.0 93.8 5.8 105.3 3.9 95.8 6.6 98.7 6.5
30.0 101.2 5.2 99.4 5.8 99.7 4.2 102.5 5.1
425 3.0 87.3 5.4 89.6 5.2 90.3 5.9 92.1 5.3
6.0 93.3 5.1 97.9 4.6 98.7 6.0 98.9 52
30.0 101.2 4.5 105.2 3.6 99.8 3.8 102.3 4.1
TH-1790 3.0 82.3 7.4 89.3 7.6 85.6 6.5 86.7 6.2
6.0 97.6 6.2 95.6 6.3 91.5 6.2 95.4 5.1
30.0 96.4 5.9 97.7 4.6 97.6 5.1 96.9 3.2
UV-326 1.5 99.5 6.1 98.3 6.3 93.6 7.9 93.4 6.8
3.0 92.3 5.5 101.3 5.3 98.7 5.2 92.3 6.5
15.0 92.5 5.4 106.7 5.1 99.9 3.4 98.7 3.1
Uv-234 6.0 99.6 6.8 100.2 7.3 97.5 8.2 96.2 7.9
12.0 97.8 5.3 103.2 6.2 101.3 7.1 100.2 6.2
60.0 105.6 5.2 102.5 5.1 105.6 5.1 104.7 5.4
3114 3.0 107.9 4.9 99.3 43 105.2 4.6 108.9 5.1
6.0 105.6 43 96.1 3.7 106.7 3.2 108.7 4.7
30.0 113.2 4.1 101.2 4.2 110.3 3.2 109.9 3.1
Uv-327 1.5 99.8 5.8 90.1 3.6 95.7 3.7 96.7 3.9
3.0 96.7 5.3 87.3 3.3 98.9 3.5 95.6 3.5
15.0 98.6 6.1 97.5 2.8 102.1 2.9 103.2 3.1
1076 6.0 82.1 8.5 81.2 5.6 85.4 7.6 87.5 6.2
12.0 85.3 8.3 82.6 5.2 87.9 8.0 89.2 6.4
60.0 88.2 7.2 88.3 3.9 90.2 5.1 93.4 4.2
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