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ABSTRACT: The paper aims to measure the migration of chlorinated benzenes (chlorobenzene, p-dichlorobenzene, etc.)
in thermostable food contact materials by gas chromatography-mass spectrometry. Samples obtained in migration tests in
water-based, acidic, alcoholic or oil-based food simulants were extracted by certain solvents, like n-hexane or methanol.
Chlorinated benzenes in the solvents were then separated by capillary column bonded with polyethylene glycol, and fi-
nally tested and analyzed by mass spectrometry. Under the optimized conditions such as extracted solvent and chromato-
graphic column, migration of chlorobenzene, p-dichlorobenzene, etc. in food simulants can be effectively determined. The
method had good linearity within the mass concentration range of 0.05-50 mg/kg (water-based simulant) or 0.2-50 mg/kg
(oil-based simulant). The detection limit reached 0.02-0.1 mg/kg (water-based simulant) or 0.1 mg/kg (oil-based simu-
lant). The recovery rate ranged from 87.6% to 113.2%. And the relative standard deviation was less than 10% (n=6). The

established gas chromatography-mass spectrometry method for chlorobenzene and p-dichlorobenzene is simple, rapid and
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accurate. It can satisfy the requirements on inspection of chlorinated benzenes in food contact materials.

KEY WORDS: gas chromatography-mass spectrometry; chlorobenzene; p-dichlorobenzene; food contact material; mi-

gration
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Tab.1 Extraction efficiency of chlorobenzene and

HP-INNOWax p-dichlorobenzene from 50% ethanol by n-hexane %
/(mg-kg™)

0.1 0.5 1.0 100 20.0

4% 89.8  90.6 999  101.5  100.1

5 mg/kg 90.7 917 957 979 99.6

b e L 213
| 4

5 7 9 11 13 15 17 19
Fis} [ /min

1 4%
mg/kg

Fig.1 Selected ion detection of chlorobenzene and 4
p-dichlorobenzene in 4% acetic acid food simulant
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S/N 3.0 S/N 10.0 2 mL
2g
0.02 mg/kg
0.05 mg/kg 5 5 3
0.1 mg/kg 0.2 mg/kg GB 9685—2016
12 mg/kg 25
1
2.4 0.5 1.0
10 mg/kg 70 °C 2h
6 GB
5009.156—2016
GB 31604.1 GB 5009.156 3
4 87.6%~113.2%
70 °C 2h 10%
2
Tab.2 Linear equations and detection limits of chlorobenzene and p-dichlorobenzene in different food simulants
/(mg-kg™") R? /(mg-kg™)
0.05~50 y =5803x-199 0.999 31 0.02
4% 0.05~50 y =5219x+563 0.999 84 0.02
50% 0.05~50 y = 14686x-330 0.998 91 0.02
0.2~50 y =2985x+108 0.997 57 0.10
0.05~50 y =4395x—140 0.999 06 0.02
4% 0.05~50 y =4992x+214 0.998 92 0.02
50% 0.05~50 y =28830x+2763 0.998 61 0.02
0.2~50 y = 2453x+532 0.998 08 0.10
3 n=6

Tab.3 Adding standard recovery and precision (n=6) of chlorobenzene and p-dichlorobenzene in various food simulants

/ / /%  RSD/% / / /%  RSD/%
(mgkg)  (mg-kg") (mg'kg)  (mgkg™)
0.5 0.516 103.2 5.7 0.5 0.563 112.6 5.9
1.0 0.905 90.5 3.1 1.0 0.965 96.5 2.9
10.0 9.72 97.2 2.8 10.0 9.37 93.7 4.6
0.5 0.546 109.2 2.6 0.5 0.544 108.8 9.4
2% 1.0 0.917 91.7 1.7 1.0 0.909 90.9 1.5
10.0 9.16 91.6 2.5 10.0 8.76 87.6 4.6
0.5 0.538 107.6 7.2 0.5 0.534 106.8 6.0
0% 1.0 0.913 91.3 5.9 1.0 0.964 96.4 43
10.0 9.24 92.4 43 10.0 9.41 94.1 4.9
0.5 0.523 104.6 6.9 0.5 0.566 113.2 9.8
1.0 0.903 90.3 2.9 1.0 0.917 91.7 4.9

10.0 9.82 98.2 33 10.0 9.18 91.8 1.5
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