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I nvestigation and analysis of 3 kinds of phthalates estersin commercially
available vegetable oilsin Inner Mongolia area in 2013

CHEN Zhi-Min, XU Xiao-Feng, PU Yun-Xia', LI Wei, SHAN Mei-Na, LIU Yu

(Inner Mongolia Comprehensive Center for Disease Control and Prevention, Hohhot 010031, China)

ABSTRACT: Objective To understand the pollution situation of phthalates esters (PAEs) in commercially
available vegetable oils in Inner Mongolia area in 2013, so as to provide basis for strengthening food safety
supervision and management. Methods A total of 150 samples of vegetable oils with different brands were
collected from several commodity circulation areas. The concentrations of 3 kinds of PAEs were determined by solid
phase extraction-gas chromatography-mass spectrometry (SPE-GC-MS). Results Totally 46 positive samples of
vegetable oils were detected with the detection rate of 30.67%. The detection rates of dibutyl phthalate (DBP) and
bis(2- ethylhexyl) phthalate (DEHP) were 18.67% and 20.00%, respectively. The maximum concentrations of DBP
and DEHP were 46.50 and 0.85 mg/kg, respectively. Besides, 15 excess samples of vegetable oils were detected, with
the exceeding rate of DBP was 10.00%, and the maximum detection rate and exceeding rate of DBP in flaxseed oil
were 38.89% and 19.44%, respectively. Conclusion There are high detection rates of DBP and DEHP in
commercially available vegetable oils in Inner Mongolia area, and the exceeding rate of DBP are detected. Therefore,

more attentions should be paid to strengthen the supervision of the production process of vegetable oils and the
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potential pollution in vegetable oils from packaging materials, and regular monitoring work should be carried.

KEY WORDS: phthalates esters; vegetable oils; Inner Mongolia area; investigation and analysis
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Fig. 1 The chromatogram of three kinds of phthalates esters (2.0 pg/mL)
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Tablel Parametersfor the mass spectrometric detection and method detection limits and linear equations

(min) (m'2) (M'2) r LODs(mg/kg)
DBP 10.99 149 223,205 Y=1.36X+0.05699 0.9992 0.02
DEHP 17.30 149 167,279 Y=1.005%+0.1893 0.9999 0.02
DINP 20.92 293 149,167 Y=0.09687X+0.006078 0.9995 0.05




, 12013 3 2343

F 2 EYHP 3 E Z REREE AR EILELE R (n=3)
Table2 Recoveriesof threekinds of phthalates estersin vegetable oils (n=3)

0.5 mg/kg 1.0 mg/kg 2.0 mg/kg
(%) RSD (%) (%) RSD (%) (%) RSD (%)
DBP 85.0 1.9 88.2 4.1 98.5 1.1
DEHP 106.3 4.8 103.1 6.3 93.4 1.6
DINP 115 8.4 102 1.8 96.7 3.4

% 3 DBP ETEIEMH A H R A8 HIREE
Table3 Detection ratesand concentrations of DBP in different types of vegetable oils

() () (%) () %) KD gk s
36 14 38.89 7 19.44 0.22~46.50 3.27 44.5
34 6 17.65 5 14.71 0.24~5.14 0.30 2.28
30 4 13.33 2 6.67 0.25~0.78 0.066 0.68

9 1 11.11 1 11.11 2.71 0.30 2.71
23 2 8.70 ND ND 0.14~0.23 0.016 0.14
13 1 7.69 ND ND 0.27 0.021 0.27
3 ND ND ND ND ND 0.00 ND
2 ND ND ND ND ND 0.00 ND
150 28 18.67 15 10.0 0.22~46.50 0.89 2.28

1 “ND”
% 4 DEHP ZEAREEYIH A H R R HIKE
Table4 Detection ratesand concentrations of DEHP in different types of vegetable oils

() () (%) () (%) (mg/kg) (mg/kg) s

9 4 44.44 ND ND 0.21~0.83 0.22 0.83
34 12 35.29 ND ND 0.12~0.45 0.09 0.38
36 10 27.78 ND ND 0.15~0.85 0.14 0.81
30 3 10.00 ND ND 0.17~0.26 0.02 0.20
13 1 7.69 ND ND 0.42 0.03 0.42
23 ND ND ND ND ND ND ND

3 ND ND ND ND ND ND ND

2 ND ND ND ND ND ND ND
150 30 20.00 — — 0.17~0.85 0.07 0.49

1 “ND”
DBP DEHP, 30.67% DBP
4 ERSHIE DEHP 18.67%  20.00%,
’ 2013 150 3 46.50 mg/kg  0.85 mg/kg
DBP 15, 10.00%,
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