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Determination of 17 kinds of plasticizer in edible vegetable oils
by solid-phase extraction and chromatography mass spectrometry
SHI Jin-e, LIU Bin, SHAO Qiu-rong, QI Ji, TAN Hui, PANG Bo, CHEN Ying, BAO Yi, LIU Jun-hui
(Jilin Province Product Quality Supervision and Inspection, Jilin Changchun 130103, China)

Abstract: Objective The method was established for the determination of 17 kinds of plasticizer ( PAEs, incluiding
DINP) in edible vegetable oils by solid phase extraction and gas chromatography mass spectrometry. Methods The PAEs
in the oil samples were extracted by acetonitrile saturated with n-hexane, further purified with special solid phase extraction
column, and eluted with acetone. The eluting solvent was then collected, concentrated, and directly detected with gas-
chromatography spectrometry ( GC-MS). Results The linearity of PAEs was good. The detection limits of 17 PAEs were
0.01-0.5 mg/kg. The recoveries were 76.5% -105.2% in low, medium and high level spiked samples. The relative
standard deviations were less than 8. 0% (n=6). Conclusion Compared with GB/T 21911-2008, this method was not
only suitable for the detection of DINP, but also could effectively remove the interference of grease and pigment and
significantly lower the detection limits. The method was simple, accurate, solvent saving and had good reproducibility.
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Table 1 Mass spectrometry analysis parameters
©9 et 1 £ o R o e
i fpaman ol BREE ABERET

1 DMP 12.53 163 77 194
2 DEP 14.22 149 177 121
3 DIBP 16.28 149 167 223
4  DBP 17.20 149 205,223
5 DMEP 18.29 59 149 193
6 BMPP 18. 80 149 167 251
7 DEEP 19.76 149 72 221
8 DPP 20. 25 149 219 237
9 DHXP 20. 71 149 104 251
10 BBP 23.36 149 206 91
11 DBEP 23.57 149 167 251
12 DCHP 24.79 149 167 83
13 DEHP 25.20 149 167 279
14 DPhP 25.93 149 197 225
15 DNOP 26.18 149 167 279
16 DNP 26. 45 149 167 279
17 DINP 28. 86 149 127 293
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Figure 2 EIC of different solvents extraction
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Figure 4 EIC of DEHP and DINP under different eluting solvent
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Table 2 Linear equations, correlation coefficients,

and detection limits of 17 PAEs
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Table 3 Quantitative recoveries and precisions of 17 PAEs

in dible vegetable oil

I i e iz Jinbr e BE g vk i
G W 44 Fr 2T R R /(mg/kg) B 4 W 0.1 mg/L 0.5 mg/L 1.5 mg/L
Ml RSD [l RSD [l RSD

DMP y=9.37 x10%x +4.70 x 10° 0.998 0.02

DMP 92.21  6.37 92.51 4.61 94.61 2.95

— 5 5

DEP y=9.23 x10%x +1.02 x 10 0.998 0.02 DEP 99.54  6.93 98.74 5.98 102.54  5.47
DIBP y=1.47 x10% +3.09 x 10° 0.997 0.03 DIBP 89.21  6.87 91.25 6.25 91.52  5.41
DBP y=1.29 x10%x +3.07 x 10* 1. 000 0.01 DBP 92.54  7.19 92.98 6.39 95.34  6.5]
DMEP y=4.67 x10°x 1. 07 x 10° 0. 999 0.01 DMEP 103.24  6.19 105.21  5.59 103.51  5.12
BMPP ) =4.20 x 10°% 9. 10 x 10* 0.997 0.15 BMPP 80.24 6.31 80.57 5.97 83.75  5.69

DEEP 93.65 6.14 94.36 5.68 96.73  5.24
DEEP y=2.93x10%x -6.66 x 10* 0.999 0.33

DPP 80.15 7.67 89.19 5.78  89.97  5.38
DpPP y=1.81x10°x-2.97 x 10> 0.998 0.24 DHXP 80.35 5.46  80.36  5.02  80.45 4.59
DHXP y=7.13 x10°x - 1. 66 x 10’ 0.999 0.01 BBP 85.26 5.12 86.57 5.30 88.87  5.01
BBP y=1.70 x 10%x = 3.79 x 10° 0.998 0.03 DBEP 76.54  4.39  77.14  4.25  77.94  4.35
DBEP y=1.36 x10°% —3.76 x 10° 0. 998 0.32 DCHP 79.38 6.89 80.69 5.69 80.46  5.62
DCHP =116 x 1055 - 3. 34 x 10° 0.998 0. 13 DEHP 96.26 5.78  96.25 5.48  96.97 5.14

DPhP 82.04 5.34 85.12 5.48 86.32 5.36
DEHP y=2.98 x10°x +1.45 x 10 1. 000 0.15

DNOP 84.78 5.91 85.39 5.36  85.21  5.81
DPhP y=3.02x10%x - 1.05 x 10° 0.997 0.02 DNP 90.51 3.71 90.28 3.58 90.81  3.51
DNOP y=1.47 x10°x - 2. 45 x 10° 0. 991 0.04 DINP 79.58  6.03 79.68 5.71  80.25 5.62
DNP =4.47 x10°x —8.30 x 10* 0. 999 0.02 o N N

’ DMP #; % &= {6 & 2.65 mg/kg, £ % 6%

DINP y=7.50 x10%x - 1. 68 x 10° 0.992 0.50

(3/50) ;DIBP £ 15k #5 8 4 0.65 mg/ke, K 1 5
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