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Determination of 17 Phthalates in Edible Oil by Gas Chromatography-Mass Spectrometry

WANG Peng-gong, GAO Ming-xing*, CHENG Gang, MA Xu-li, LIU Run-zhu, LI Lu
(Shandong Test Co. Ltd., China Certification & Inspection Group, Qingdao 266023, China)

Abstract: An analytical method to determine 17 phthalates in edible oil was presented using liquid-liquid extraction and gas
chromatography-mass spectrometry (GC-MS). The sample pretreatment before GC-MS analysis was achieved by liquid-liquid
extraction with acetonitrile, removal of unwanted impurities using a Florian silica solid phase column, rotary evaporation until
dryness, re-dissolution. The presented method was simple, accurate, reliable and reproducible. The limits of detection of this
method for 17 phthalates tested were in the range of 20— 60 ug/L. The average spike recovery rates of these phthalates from
blank edible oil samples varied from 83.20% to 102.09% with relative standard deviation of 2.73% —5.77%. This method could
meet the requirements for the determination of phthalates in edible oil.
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Fig.1 Chromatogram of mixed 17 PAE standards
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Table 1 Retention time and qualitatively and quantitatively selected ions for 17 PAEs

‘ — BLET
PAES s PRI fmin AT et T L
DMP C1H1004 7.89 163 163. 77. 133. 76 100:49:21:24
DEP C12H104 8.73 149 149. 177. 65, 176 100:18:18:12
DPRP CuH1504 9.81 149 149, 150. 209. 191 100:9:5:5
DIBP CisH2204 10.44 149 149, 57, 150, 223 100:21:9:5
DBP CisH2204 11.22 149 149, 150. 223, 205 100:9:4:4
DMEP CuH1506 11.59 59 59, 58. 149, 104 100:69:11:14
BMPP Ca0H3004 12.17 149 149, 85, 167. 69 100:29:20:10
DEEP CisH2206 12.63 73 73. 72, 149, 104 100:98:58:25
DPP CisH2604 13.00 149 149, 150, 237. 219 100:5:3:1
DHP/DHXP Ca0H3004 15.18 149 149. 150. 251. 55 100:9:6:3
BBP CisH2004 15.41 149 149, 91, 206. 123 100:74:20:19
DBEP C20H300s 16.79 85 85. 149. 50 100:213:95
DCHP Ca0H2504 17.47 149 149. 167. 55, 150 100:16:9:7
DEHP CasH3s04 17.58 149 149, 167. 57. 71 100:19:24:11
diphenyl phthalate Ca0H1404 17.99 225 225, 77, 76. 226 100:57:24:14
DNOP CaoH3s04 20.20 149 149, 279. 150, 57 100:60:10:7
DNP CasH204 20.84~21.73 149 149, 71, 57, 127 100:28:21:17
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Table 2 Calibration curves of 17 phthalates

PAEs LA (pgll) Lt R?  Rrih bR (uglL)

DMP 10~2000 Y = 1740.893X — 153510.2  0.99551 30
DEP 10~2000 Y = 1723.858X — 266943  0.99726 20
DPRP 10~2000 Y = 2511.523X — 51588.89  0.99862 30
DIBP 10~2000 Y = 3243.034X + 2646575  0.99958 20
DBP 10~2000 Y =3235.072X + 14383.56  0.99880 20
DMEP 10~2000 Y =1091.447X — 25073.55  0.99844 30
BMPP 10~2000 Y =3522.723X — 53180.95  0.99912 30
DEEP 10~2000 Y =638.2022X — 7832.933  0.99960 40
DPP 10~2000 Y =7981.05X —142921.2  0.99888 20
DHPDHXP 10~2000 Y = 3809.941X — 50026.46  0.99908 30
BBP 10~2000 Y = 1759.424X — 29675.51  0.99876 30
DBEP 10~2000 Y =431.5133X — 509.1346  0.99978 50
DCHP 10~2000 Y =5233.195X — 34911.07  0.99974 40
DEHP 10~2000 Y = 4742.504X 1 1285343 0.99934 30
diphenyl phthalate ~ 10~2000 Y = 647.1838X — 9788.542  0.99880 60
DNOP 10~2000 Y =4195.72X + 7466.793  0.99988 30
DN\P 10~2000 Y = 1633.391X 4 1640000  0.99612 60
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Table 3 Recovery rates of 17 phthalates in spiked blank samples (n=6)

PAES EE R/ il IEA ] AR bRt

(ng/L) HEuoll) IR 1% W2 1%
DMP ND 510.45 102.09 4.08
DEP ND 553.49 110.70 3.64
DPRP ND 496.94 99.39 3.72
DIBP ND 471.17 94.23 5.17
DBP ND 505.52 101.10 4.66
DMEP ND 504.34 100.87 2.94
BMPP ND 43251 86.50 3.23
DEEP ND 487.32 97.46 4.26
DPP ND 415.98 83.20 291
DHP/DHXP ND 420.51 84.10 3.40
BBP ND 502.81 100.56 3.85
DBEP ND 483.99 96.80 2.73
DCHP ND 416.86 83.37 4.15
DEHP ND 532.53 106.51 5.77
diphenyl phthalate ND 541.32 108.26 5.75
DNOP ND 465.82 93.16 2.99
DNP ND 481.53 96.31 4.86
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Table 4 Results obtained for determination of 17 phthalates in three
types of commercially available samples

mg/kg
FEf 44 DMP DIBP DBP BBP DBEP DEHP
K& 2.53 0.32 0.29 ND 0.44 ND
PRl ND ND ND ND 0.28 ND
A ND ND 0.04 0.11 0.54 0.15
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