7 1 Vol. 7 No. 1
2016 1 Journal of Food Safety and Quality Jan. , 2016

QuEChERS

wARA AN RS, EeAR G, RREE S R, xR 82

(1. s 300457; 2. s 265231;
3. s 271018)
#H E HM Fe;04 QuEChERS 15
j’iif 5 MgSO4 NaCl . F6304
C;s GCB , MRM gR 20~2000
ng/kg (r’=0.9985), (§N=3) 0.37~1.58 pg/kg 20 50 200 pg/kg
3 15 , 84.9%~111.6%; RSD 0.41%~6.84%
#£ip ) ,
Xg8iA: ; Fe;04 ; QUEChERS; ;

Deter mination of 15 kinds of phthalate estersin cucumber using gas
chromatography-tandem mass spectrometry with QUEChERS method
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ABSTRACT: Objective To establish a method based on QUEChERS sample preparation method with Fe;O4
magnetic nanoparticles as the absorbing material and gas chromatography-tandem mass spectrometry
(GC-MS/MS) for the determination of 15 kinds of phthalate esters residues in cucumber. Method The
samples were extracted by ultrasound (homogeneity) using acetonitrile, and then salted out with sodium
chloride and anhydrous magnesium sulfate. The supernatant was purified by C,s Fe;O, magnetic nanoparticles
and graphitized carbon black (GCB) sorbents, and detected by GC-MS/MS with multiple reaction monitoring
(MRM) mode. Results Under the optimum conditions, a good linearity was obtained in the range of 20~2000
ug/kg with correlation coefficients ranging from 0.9985 to 1, and the detection limit(S'N=3)ranging from 0.37
to 1.58 ug/kg. Recovery data were obtained for 15 kinds of phthalate esters spiked into sample extracts at
concentrations of 20, 50 and 200 ug/kg. The average recoveries of the phthalate esters ranged from 84.9% to

111.6% and the relative standard deviation (RSD) ranged from 0.41% to 6.84%. Conclusion This method is
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accurate and sensitive to meet the requirements of multiple residues determination, and can be applied in the

analysis of phthalate esters residues in vegetables.

KEY WORDS: phthalate esters; Fe;O4 magnetic nanoparticles; QUEChERS; gas chromatography-tandem

mass spectrometry; cucumber
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Tablel GC-MS/MSparametersfor the 15 phthalate esters
m'z m'z m'z
/min m2 /eV (m2) eV m2 eV
DMP 7.9 163.0>77.1 25 163.0>133.1 10 163.0>92.0 25
DEP 8.8 149.0>65.0 20 149.0>93.0 15 149.0>121.1 10
DAP 9.8 149.0>65.1 20 149.0>93.1 15 149.0>121.0 10
DPRP 10.0 149.0>65.1 25 149.0>93.0 15 149.0>121.0 15
DIBP 10.7 149.0>65.1 25 149.0>93.0 20 149.0>121.0 15
DBP 11.5 149.0>65.1 25 149.0>93.0 15 149.0>121.1 15
DMEP 11.9 59.0>57.1 30 59.0>55.0 40 59.0>52.0 25
BMPP 12.6 149.0>65.1 25 149.0>93.1 20 149.0>121.0 15
DEEP 12.9 73.0>60.9 10 73.0>55.1 5 73.0>58.1 20
DPP 13.5 149.0>65.1 25 149.0>93.0 20 149.0>121.0 15
DHXP 15.8 149.0>65.1 25 149.0>93.0 20 149.0>121.0 15
BBP 15.8 149.0>65.1 20 149.0>93.0 15 149.0>121.1 15
DCHP 18.3 149.0>65.1 25 149.0>121.0 15 149.0>93.0 20
DEHP 18.3 149.0>65.1 25 149.0>93.0 20 149.0>121.0 15
DNOP 21.0 149.0>65.1 25 149.0>93.1 20 149.0>121.0 15
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Table2 Linear ranges, correlation coefficients (r), LOD and LOQ for the 15 kinds of phthalate esters
/(ng/kg) r’ (SN=3) /(ng/kg) (SN=10 )/(ng/kg)
DMP 20-2000 Y=2.25x10°%X+4.00x10° 0.9985 0.49 1.64
DEP 20-2000 Y=8.49x10°X-3.64x10* 0.9991 0.63 2.10
DAP 20-2000 Y=1.71x10°X-1.97x10* 0.9990 0.56 1.88
DPRP 20-2000 Y=1.00x10°X-6.55x10° 0.9995 0.29 0.98
DIBP 20-2000 Y=1.25x10°X+6.77x10* 0.9999 0.27 0.88
DBP 20-2000 Y=1.30x10°%-1.12x10° 0.9999 0.51 1.69
DMEP 20-2000 Y=1.16x10"X-1.55x10* 0.9997 1.63 5.45
BMPP 20-2000 Y=4.49x10°X-1.31x10* 0.9988 0.52 1.73
DEEP 20-2000 Y=3.50x10°X-8.01x10* 0.9999 0.72 2.42
DPP 20-2000 Y=1.21x10°X+1.39x10* 0.9990 0.55 1.85
DHXP 20-2000 Y=9.80x10°X-1.38x10* 0.9986 0.37 1.23
BBP 20-2000 Y=8.24x10°X-1.58x10* 0.9999 1.30 433
DCHP 20-2000 Y=7.57x10°X-8.56x10* 0.9995 1.58 5.28
DEHP 20-2000 Y=7.58x10"X-9.55x10* 0.9996 0.78 2.61

DNOP 20-2000 Y=5.09x10°X-8.40x10* 0.9988 1.24 4.12
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Table3 Spiked level, average recovery and RSD for 15 kinds of phthalate esters (n=3)
20 ng/kg 50 pg/kg 200 pg/kg
(%) RSD (%) (%) RSD(%) (%) RSD (%)

DMP 103.3 1.26 101.0 2.89 100.7 3.82
DEP 96.0 1.65 87.4 1.80 87.2 1.19
DAP 95.7 0.62 90.5 2.20 92.5 0.94
DPRP 109.4 1.98 92.5 2.19 90.5 2.53
DIBP 100.6 2.72 93.7 3.89 85.6 0.73
DBP 93.2 6.84 101.0 1.01 103.8 3.37
DMEP 95.3 1.69 89.3 2.72 94.3 0.56
BMPP 94.1 0.84 105.1 1.05 92.3 1.10
DEEP 102.6 1.04 94.9 4.27 85.8 1.89
DPP 111.6 0.83 104.0 1.60 98.3 0.41
DHXP 90.3 2.24 102.5 2.96 87.9 2.97
BBP 96.7 1.12 106.2 4.18 95.0 5.14
DCHP 97.1 1.81 89.1 1.51 103.1 2.03
DEHP 88.9 3.58 86.8 5.11 94.2 3.61
DNOP 94.6 2.29 84.9 2.96 93.8 3.13
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