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Fast Determination of Phthalate Esters in Different Types of Food by Gas
Chromatography Tandem Mass Spectrometry

LIU Yin—ping', LU Yang', WANG Li-ying', YANG Li—xin'?, CHANG Feng—qi'
(1. Hebei Provincial Center for Disease Prevention and Control, Shijiazhuang 050021, China;
2. Peking University, Beijing 100871, China)

ABSTRACT: To develop a fast and accurate method with simple pretreatment and good selectivity to detect 16 plasticizers
in different types of foods in this study. After extraction of different types of foods using different solvents, the phthalate
esters (PAEs) were further cleaned up and eluted by solid phase extraction. Then after concentration, the extracts were
directly injected into gas chromatography tandem mass spectrometry (GC-MS/MS). The 16 PAEs in different types of foods
were determined using the internal standard method. There was a good linear relation among the 16 PAEs, and the method
quantification limits were between 0.01 mg/kg and 0.03 mg/kg. Spiking experiments at high, medium and low levels
revealed that the average recoveries ranged from 65.7% to 115.3%, and the relative standard deviations were lower than 15%
(n=6). The method was shown to be rapid and reliable, with low solvent consumption. The application of tandem mass
spectrometry better eliminated the interference of matrix effects, resulting in high sensitivity and more accurate qualitative
measurements.
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Tab.1 Parameters for the GC-MS/MS detection of 16 PAEs in MRM mode

P59 PAEs  ERETXN EVEE TN GEHERER eV (£ I E]/min M HRFRLr KR/ (mg-kg™)
1 DMP 163/77 163/135 18 8.07 y=4.27 x 107°x-1.42 x 107 0.9994 0.02
2 DEP 149/93 149/121 10 8.94 y=12.4 x 107°x+2.51 0.9998 0.02
3 DIBP 149/93 149/121 15 10.82 y=4.68 x 107°x+2.46 x 10> 0.9996 0.02
4 DBP 149/93 149/121 15 11.64 y=5.34x 107x-1.64 x 10> 0.9995 0.03
5 BMEP 149/93 149/121 16 11.97 y=2.37x 107°x-9.87 x 10°  0.9927 0.03
6 BMPP 149/93 149/121 15 12.71 y=2.41x107"x-1.22x 10*  0.9999 0.02
7 BEEP 149/93 149/121 10 13.11 y=4.80x 10*x-1.98 x 10*  0.9956 0.02
8 DpP 149/93 149/121 15 13.53 y=5.29 x 107°x-6.56 x 10> 0.9997 0.03
9 DHXP 149/93 149/121 12 15.85 y=2.28 x 107°x-3.05 x 10*  0.9998 0.02
10 BBP 149/93 149/121 15 16.00 y=1.62 x 107°x-3.06 x 10*  0.9983 0.01
11 HEP 149/93 149/121 15 17.11 y=1.93x 107°x-3.75 x 10*  0.9997 0.02
12 BnBP 149/93 149/121 16 17.49 ¥y=2.90 x 107°x-0.126 0.9968 0.02
13 DCHP 149/93 149/121 15 18.19 y=2.54 x 107°x-4.75 x 107 0.9986 0.02
14 DEHP 149/93 149/121 15 18.36 y=6.57 x 10°x-3.15x 10 0.9995 0.03
15 DOP 149/93 149/121 15 20.98 y=4.16 x 107°x-8.89 x 10> 0.9994 0.03
16 DNP 149/93 149/121 15 23.56 y=1.99 x 107°x-8.60 x 10*  0.9995 0.02
IS D4-DEHP  153/125 153/97 15 18.33
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Tab.2 Recovery results of spiking experiments

AR — HiR — T lE DBP SRR iR — (2-Z 3 C i DEHP A82% — W fig —F-fif DNP

i T/ AR A/ mhke T/ AREAE/ il T/ AR A/ [mlfie
(mg-kg™) (mg-keg™) /% (mg-keg™") (mg-kg™) /% (mg-keg™) (mg-kg™) /%
0.2 0.25 78.0 0.2 0.29 77.6 0.2 0 75.7
ok 0.5 0.25 79.6 0.5 0.29 88.3 0.5 0 80.6
1.0 0.25 85.2 1.0 0.29 76.2 1.0 0 89.6
0.2 0 87.0 0.2 0 73.1 0.2 0 67.3
e 0.5 0 78.3 0.5 0 71.6 0.5 0 86.6
1.0 0 85.0 1.0 0 85.1 1.0 0 91.9
0.2 0.22 74.7 0.2 0 80.3 0.2 0 73.9
S 0.5 0.22 89.9 0.5 0 84.9 0.5 0 78.7
1.0 0.22 98.4 1.0 0 97.0 1.0 0 104.5
0.2 0.26 87.4 0.2 0.36 80.7 0.2 0.1 87.7
B 0.5 0.26 89.7 0.5 0.36 93.2 0.5 0.1 76.2
1.0 0.26 97.0 1.0 0.36 96.2 1.0 0.1 104.4
0.2 0.29 78.9 0.2 0.15 76.7 0.2 0 70.6
SES 0.5 0.29 84.5 0.5 0.15 85.0 0.5 0 86.0
1.0 0.29 84.1 1.0 0.15 98.4 1.0 0 90.6
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Fig.1 Gas chromatograms of 16 PAEs spiked in chicken at 1 mg/kg in EI-MS/MS mode
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