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Determination of 17 Phthalates in Edible Vegetation Oil

YANG Wei-hua, ZHAO Hao-jun, XU Xing"~ (Dali Quality and Technical Supervision Comprehensive Inspection Centre, Dali, Yunnan
671000)

Abstract [ Objective] The aim was to establish a method for detecting 17 phthalates esters( PAEs) in edible vegetation oil. [ Method ] A
method for the determination of PAEs in edible vegetation oil by gas chromatography coupled with triple quadrupole mass spectrometry
(GC-MS-MS) was established and samples were tested. [ Result] The linear range of detection changed from 10 to 1 000 pg/L (r>0.999).
The detection limits of samples of the 17 kinds of PAEs were 0.2 mg/kg. The average recoveries of three different concentrations (1.0, 5.0
and 10 .0 mg/kg) were ranged between 80.40% to 110.9% and the relative standard deviations were ranged from 2.4% to 8.3%. [ Conclu-

sion] This method is simple, quick, accurate, which can be applied to the determination of 17 PAEs in walnut oil, rapeseed oil, corn oil and

other edible vegetation oil samples.
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Table 1 Conditions for multiple reaction monitoring( MRM ) of 17 Kinds of PAEs

o o ] % AR R 1R B B i) BT FET1 FET2 43 L Ji3%
S Time quantum il aes7] Retention time Parent ion Daughter ion Daughter ion  Collision voltage =
Serial No. . N . Gain
min PAEs min amu amu amu v
1 7.00 ~8.00 DMP 7.641 194 163 135 0 25
2 8.00 ~9.00 DEP 8.499 177 149 121 10 10
3 9.00 ~10.50  DIBP 10.131 223 149 167 10 25
4 10.50 ~10.90  DBP 10.786 223 149 121 10 30
5 10.90 ~11.50  DMEP 11.078 149 93 121 20 50
6 11.50 ~11.90  BMPP 11.722 167 149 121 10 10
7 11.90 ~12.20  DEEP 12.002 149 93 121 10 40
8 12.20 ~13.50  DPP 12.322 237 149 219 5 25
9 13.50 ~14.30 DHXP 14.211 149 233 5 25
10 14.30 ~15.00  BBP 14. 366 206 149 123 5 20
11 15.00 ~16.00  DBEP 15. 667 149 121 93 10 40
12 16.00 ~ 16.43 DCHP 15.280 167 149 121 10 10
13 16.43 ~16.60  DEHP 16. 488 167 149 121 10 10
14 16.60 ~18.00  DPhP 16. 641 225 197 153 10 30
15 18.00 ~18.90  DNOP 18.719 279 149 93 10 30
16 18.90 ~20. 65 DINP 19.928 149 93 121 20 40
17 20.65 ~25.00  DNP 20.772 293 149 121 10 40
i | 22 FEMEMEESRER (BRI, 10,20,
< 1ol ] s 1213 50.100,200,500.1 000 /1L VRFE AU BRAERHGIE T T MRM f
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7£:1. DMP;2. DEP;3. DIBP;4. DBP;5. DMEP;6. BMPP;7. DEEP;
8. DPP;9. DHXP; 10. BBP; 11. DBEP; 12. DCHP; 13. DEHP;
14. DPhP;15. DNOP;16. DINP;17. DNP,,
Note:1. DMP;2. DEP;3. DIBP;4. DBP;5. DMEP;6. BMPP;7. DEEP;
8. DPP;9. DHXP; 10. BBP; 11. DBEP; 12. DCHP; 13. DEHP;
14. DPhP;15. DNOP;16. DINP;17. DNP.
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(1000 pg/L)
Fig.1 Multiple reaction monitoring ( MRM ) chromatogram of 17
PAEs
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Table 2 Linear equation, correlation coefficient and detection limit of 17 kinds of PAEs
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Jsj‘%l ?Biﬁzﬁﬁfgmﬂ Uqﬁ$% . gﬁrﬁfifﬁ Instjuxri:iﬁﬁtli%tlion th:(‘iilfnﬁlil;ﬂifﬁin
erial No. PAEs Regression equation coefficient(r) limit // wg/L samples // mg/kg
1 DMP Y =518.03X +94. 58 0.999 3 2 0.2
2 DEP Y =1 481. 85X +346.31 0.999 5 2 0.2
3 DIBP Y =853.57X +1 324. 69 0.009 1 2 0.2
4 DBP Y =642. 08X +933. 05 0.999 6 2 0.2
5 DMEP Y =599.99X +129. 17 0.999 1 10 1.0
6 BMPP Y =1 365. 13X +40. 00 0.999 5 2 0.2
7 DEEP Y =320. 80X +209. 00 0.999 5 5 0.5
8 DPP Y =882. 81X +939.45 0.999 7 2 0.2
9 DHXP Y =917. 38X +45.39 0.999 1 2 0.2
10 BBP Y =1029.36X +68. 48 0.999 3 2 0.2
11 DBEP Y =284.73X +89. 13 0.999 2 5 0.5
12 DCHP Y =52 365. 54X +94. 65 0.999 0 2 0.2
13 DEHP Y =2 365.54X +94. 65 0.999 2 2 0.2
14 DPhP Y =354.43X +72. 86 0.999 1 5 0.5
15 DNOP Y =547.15X +37.27 0.999 5 5 0.5
16 DINP Y =849.45X +121.25 0.999 1 10 1.0
17 DNP Y =419.41X +17.47 0.999 4 5 0.5
x3 17 MEBE_HBEE RN SRR E B R FIBEX R AERZE (RSD) (n =5)
Table 3 Recovery and relative standard deviation of 17 kinds of PAEs %

e A2 — HIRESRAL S 1.0 mg/kg 5.0 mg/kg 10.0 mg/kg
Serial No. PAEs [A]it R Recovery RSD [ Recovery RSD [A]ir 3R Recovery RSD
1 DMP 90.5 6.5 92.8 4.7 98.7 3.2
2 DEP 105.2 7.6 90.5 3.2 100.5 4.2
3 DIBP 80.4 8.2 88.5 3.5 105.8 3.2
4 DBP 100.5 3.2 90.5 4.5 104.3 4.2
5 DMEP 89.2 7.4 92.5 8.3 110.9 4.8
6 BMPP 98.2 6.2 95.2 3.4 105.9 7.1
7 DEEP 80.5 7.2 110.2 4.5 102. 1 3.5
8 DPP 99.5 3.2 95.2 4.2 80.9 4.5
9 DHXP 110.2 4.7 88.2 3.6 91.2 5.2
10 BBP 100.5 3.2 92.1 7.2 80.9 3.8
11 DBEP 89.2 7.2 95.2 3.6 91.2 4.7
12 DCHP 98.2 3.5 100.8 4.8 98.3 5.8
13 DEHP 100.2 2.7 95.2 3.6 105.7 3.1
14 DPhP 82.1 7.2 90.2 3.1 92.5 4.0
15 DNOP 91.4 5.1 95.2 4.8 96.5 2.4
16 DINP 92.5 4.0 93.6 5.5 90.7 3.8
17 DNP 90.8 6.2 95.2 3.6 94.8 3.5
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1.5 mg/kg;34 AEAL DINP RGN R AG Y 29 AL 6 H (L

1.5 ~ 191.2 mg/kg, o, 8 AN FE b 1Y K DU {H = T
9.0 mg/ ke PR

34 ARESL A 33 4K DIBP,BU{EAE 0.8 ~19.3 mg/kg;
DMEP £ 6 /NBE Sk 1, S0 76 1.0 ~ 11.7 mg/kg; DEEP £
T AFEGEREHE  BUEAE 0. 3 ~6.0 mg/kg; DBEP £ 22 ANFE i 6
th BUEAE 0.5 ~4.5 mg/kg; DCHP A7 19 AL ), BB 7
1.1~9.9 mg/kg; DNP 45 9 NS K BUHEAE 0.5 ~ 1.9 mg/ke,,
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Table 4 Detection of PAEs in 34 vegetable oil samples

Srf zl No. Vegﬂf ol DIBP DBP DMEP DEEP DBEP DCHP DEHP DINP DNP
1 TRk 1 0.8 0.5 — — _ _ _ — —
2 TRk 2 9.1 97.6 — 3.3 — — 38.8 31.2 —
3 R 1 5.1 3.5 — — — — 2.0 4.8 —
4 KRR 1 0.9 0.8 — — — — 3.0 14.5 —
5 K1 0.9 1.5 — — 1.7 4.0 4.7 191.2 —

6 KBk 3 5.3 1.7 — 0.5 1.4 6.6 7.6 2.3 —
7 Kbk 4 5.3 1.6 — — 1.3 5.7 6.5 2.4 —
8 KE 2 3.6 1.1 — — 1.3 1.3 1.3 6.5 0.6
9 JERESEATI 1 4.6 1.5 — 0.3 0.6 2.4 2.8 94.4 3.4
10 AR 1 19.3 8.8 — 4.3 1.3 3.0 3.4 3.0 —
11 B3 aaliip! 1.1 0.3 — — 0.8 1.7 — 1.5 —
12 KBk 5 7.9 12.0 — — 1.4 9.9 12.2 14.8 1.3
13 K3 5.5 1.4 — — 1.0 1.2 1.4 2.1

14 Kbk 6 11.2 12.3 — — 2.4 8.9 11.4 2.8 —
15 TSR3 2 12.8 4.0 1.8 — 1.2 2.0 — 1.8 —
16 AEE 1 2.9 1.0 — — 1.7 1.1 1.4 2.0 —
17 TR 3 9.1 3.7 — 1.2 4.5 2.4 3.3 20.5 1.8
18 ZIAERTIH 2 14.6 10.1 2.1 — 2.2 6.7 9.4 1.5 —
19 Fok 1 2.8 4.1 — — 2.0 1.7 2.3 6.1 —
20 Kbk 7 1.4 0.6 — 6.0 1.2 4.0 5.9 4.4 —
21 W HE A Bk 1 7.9 2.1 1.2 — 2.1 4.4 6.8 2.1 0.5
22 JEFNI 1 4.7 — — 1.1 1.1 2.0 2.9 25.6 1.9
23 LT 46K 3 4.7 2.6 1.0 — — 1.8 2.8 7.7 0.7
24 Kbk 8 2.0 2.4 — — 1.3 — 6.1 5.7 0.5
25 AP 2 4.4 1.4 9.4 — — — 1.4 2.5 —
26 AT 3 3.7 1.9 11.7 — 0.5 — 1.2 2.9 —
27 BBk 1 4.9 1.5 — — 1.1 — 7.3 7.4 0.6
28 e 2 5.6 2.4 — — 0.8 — 2.4 32.3 —

29 KRR 2 — 1.0 — — — — 1.2 3.9 —
30 SN 4 0.9 0.5 — — — — 0.3 — —
31 KE4 1.6 0.4 — — — — 0.6 2.3 —
32 SR 4 2.2 0.8 — — — — 1.4 — —
33 KI5 2.3 1.1 — — — — 1.0 — —
34 Kibkith 9 1.3 0.4 — — — — 3.4 — —

"R
Note :— stands for not detected.
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