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Deter mination of 15 phthalate acid ester in medicinal liquor by dispersive
solid phase extr action—gas chromatogr aphy-mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of 15 kinds of phthalate acid ester in
medicinal liquor by gas chromatography-mass spectrometry (GC-MS). Method Samples were evaporated ethanol
under 60 C water bath, purified with dispersive solid phase extraction, and separated by DB-1701 column. Using
electron ionization (EI) mode and selected ion monitor (SIM) mode, the quantitative and qualitative ions of 15 kinds
of phthalate acid ester were detected by mass spectrum. Meanwhile, the effect of 3 kinds of sample preparation
methods on the recovery was compared, and the problem of blank interference in this experiment was discussed.
Result The method spend 10 min to complete the sample pretreatment, and spend 30 min to realize a good
separation of 15 kinds of target compounds by GC-MS. Fifteen kinds of phthalate acid ester had a good linear
relationship in the range of 0.5~8 mg/L with correlation coefficient r’=0.9991. The recoveries spiked at 3 levels of
0.1, 1.0 and 3.0 pg/mL were ranged from 88.0% to 123.7% with relative standard deviations (RSD) less than 2.9%
(n=6). The limits of detection was 0.002~0.04 mg/L. Conclusion The method is simple and accurate, which can be
used for the determination of phthalate acid ester in medicinal liquor.
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(dispersive solid phase extraction, DSPE) min (selected ion monitor, SIM)
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Tablel Qualitative and quantitativeions of 15 kinds of phthalates
(/min) (m'z) (m'z)
1 DMP 7.063 163 77 135 194
2 DEP 8.129 149 177 121 122
3 DIBP 10.505 149 223 205 167
4 DBP 11.817 149 223 205 121
5 (4- -2- ) BMPP 13.216 149 251 167 121
6 (2- ) DMEP 13.490 59 149 193 251
7 DPP 15.357 149 237 219 167
8 (2- ) DEEP 15.542 72 45 149 221
9 DHXP 19.404 149 251 104 76
10 BBP 20.203 149 91 206 238
11 (2- ) DBEP 21.724 149 223 205 278
12 (2- ) DEHP 22.003 149 279 113 83
13 DCHP 22.545 149 249 83
14 DPhP 24.380 225 77 153 197
15 DNOP 25.916 149 279 167 261
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Table2 Recoveriesof phthalic with different pretreatment schemes
1 2 3 ,
1 DMP 46% 55% 88% 2 DMP DMEP ,
DSPE 3 , 15
2 DEP 81% 87% 94%
88%~126% R
0, 0, 0,
3 DIBP 32% 81% 91% 7 3 DSPE
4 DBP 86% 90% 88% ,
5 BMPP 108% 110% 106% 33 LMARFMEIMER
6 DMEP 57% 62% 114% ,
7 DPP 112% 114% 109% ) )
8 DEEP 95% 105% 123% 0.5~8 mg/L )
0.9991, 3
9 DHXP 105% 105% 102%
A e .
10 BBP 110% 114% 110% 3.4 & EBR(limit of detection, LOD)
11 DBEP 130% 130% 126% DIBP DBP
12 DEHP 106% 106% 102% 2 0 . GBIT
27404-2008 (i
13 DCHP 104% 104% 100%
: C=3F/b( : Cr- ; S-
14 DPhP 117% 113% 113% ) ) 0
15 DNOP 109% 105% 105% ( ) () ™ A21
=S/b(S- 3 ,b ) s
2 15 0.002~0.04 mg/L s
, , 2 GB/T 21911-2008" 0.05 mg/kg, 3
3 15 MPE_BRERESMEMSTE. LMUSEE. HXREMNK LR
Table3 Linear equations, Linear ranges, correlation coefficientsand LOD of 15 kinds of phthalates
(mg/L) r (mg/L)
1 DMP Y =3.00x10°X+2.23x10* 0.5~8 0.9997 0.01
2 DEP Y =2.86x10°X+5.96x10° 0.5~8 0.9995 0.002
3 DIBP Y =4.27x10°X+2.85x10° 0.5~8 0.9997 0.02
4 DBP Y =4.90x10°X-4.72x10° 0.5~8 0.9996 0.02
5 BMPP Y =1.21x10°%X-1.06x10* 0.5~8 0.9998 0.01
6 DMEP Y =1.24x10°X-2.39x10* 0.5~8 0.9993 0.01
7 DPP Y =5.04x10°X-4.94x10* 0.5~8 0.9996 0.002
8 DEEP Y =7.94x10*X-1.45x10* 0.5~8 0.9991 0.01
9 DHXP Y =4.71x10°%X-2.31x10* 0.5~8 0.9998 0.01
10 BBP Y =1.84x10°X-1.59x10* 0.5~8 0.9997 0.01
11 DBEP Y =8.35%x10%X-1.21x10* 0.5~8 0.9996 0.04
12 DEHP Y =2.54x10°X-1.49%x10* 0.5~8 0.9996 0.02
13 DCHP Y =2.95x10°X-1.45%10* 0.5~8 0.9999 0.01
14 DPhP Y =2.78x10°X-2.38x10* 0.5~8 0.9995 0.01
15 DNOP Y =3.29%x10°X-2.06x10* 0.5~8 0.9997 0.02
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Fig.2 TIC of blank sample
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Table4 Recoveriesof 15 kinds of phthalates spiked at 3 levels (n=6)
/% Recoveries
0.1 pg/mL RSD/% 1.0 pg/mL RSD/% 3.0 pg/mL RSD/%
1 DMP 88.9 2.5 88.5 2.5 88.0 2.3
2 DEP 95.5 0.9 94.1 0.9 94.8 0.6
3 DIBP 91.6 1.2 91.2 1.5 92.5 1.8
4 DBP 88.9 0.5 88.5 0.6 88.1 0.8
5 BMPP 107.3 0.3 106.9 0.8 106.4 0.5
6 DMEP 111.0 1.3 114.1 0.9 112.6 1.2
7 DPP 108.6 2.9 109.5 2.5 109.5 2.6
8 DEEP 123.4 2.0 123.5 2.4 123.7 2.2
9 DHXP 102.9 0.5 102.5 0.7 102.0 0.6
10 BBP 113.0 0.8 110.3 0.8 110.0 0.7
11 DBEP 123.0 1.3 120.6 1.0 120.9 1.2
12 DEHP 105.0 1.7 102.0 1.5 101.9 1.6
13 DCHP 100.5 2.5 100.6 2.2 100.8 2.3
14 DPhP 115.8 2.9 113.2 2.5 112.5 2.8
15 DNOP 104.9 0.8 105.2 1.3 107.6 1.2
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Fig.3 TIC of a representative sample
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