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Simultaneous determination of 16 kinds of phthalate esters in white spirit by

gas chromatography-mass spectrometry with internal standard
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Abstract: Introduced a way to measure 16 kinds of phthalate esters
from wine by using internal standard on GC—MS. Diethyl tereph-
thalate as the internal standards were added in wine, after reduced
the alcohol concentration by adding distilled water. The hexane ex-
traction efficiency of 16 kinds of PAEs was improved significantly,
The results revealed that the quantitative detection of the linear was
in a range of 0. 25~6. 00 mg/L, which the correlation coefficient was
more than 0. 997. Through the measurement of real samples, the
method recovery was in 31. 2% ~109. 0%, and the RSD was lower
than 10%. To summarize. this approach was easy to operate, had
accurate results and good reproducibility. Besides, it can totally meet
the requirement of the determination of phthalate esters in wine.
internal standards; alcoholic
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1.3.1 PAEs f5 #E % W 9 Bie 1

(1) 16 Flt PAEs J& £ #5 #Efiff £ WO B 1 000 mg/L,

(2) 2K Z W IR = T AN IR) R H R o T N b A A
WA BE ¥ 10 mg/L,

(3) i ofi VR 1L 361 - 3 S0 B 16 it PAEs (1938 & b
ARG 1 mL F 100 mL %550 1E O BE 8 2 A
WA 10 mg/L. R E 10 mg/L 1Y 16 Ff PAEs IR &
¥ UE % 4 W 0. 25, 0. 50, 1. 00, 2. 00, 3. 00, 4. 00, 5. 00,
6.00 mL,fEH A 10 mg/L (%2 — /iR — Z, g il ] 2% —
R E B AR A S | mL. FOEE AR 10 mL. 1559k
Ji£ 4 0. 25,0.50,1.00,2. 00,3, 00,4, 00,5. 00,6. 00 mg/L f#
i E VR VB3R 51 CPTRI AR ) 1 3 BE 35 ) 1 mg/ L) .

1.3.2 FERATALTE  AEFRECRRINIAE 5.0 ¢ F 25 mL L
A o HERINA 10 mg/L B PR PIARIE T4 0. 2 mL. il
A 2.0 mL IE 2 %E, A HE 1 min, 1R HBLE A 3 g NaCl
(650 CHEF 4 hak 4 000 r/min .0 5 min, ## B 5 min )5,
W B 2 T R

1.3.3 SMEEN S &MY it PerkinElmer Elite-
5MS,30 mX0.25 mmX 0. 25 pm; FFE IR 250 C; 85
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He 1 mL/min; #EFER 1 pL; B FFHE 60 °C L f£4F1 min, A
20 °C /min F} & 220 °C,f£4F 1 min, A 5 °C /min F} £280 C,
PRFF 4 mins B HTEIR B 290 °C 5 8 F IR B - 280 C 5 M4
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Table 1 The selection of theoptimized internal standards
B SEEE/ PR AT/ MISRE AR SARLE H bR
MR T . N o,

% min TREAWS] /min - 14385 R
[6] 25— H R — 2 g 98.0 8. 60 8. 26 8. 50
XA THER T ZE 99.0  8.63 8. 26 8.51
[A] 48 —HI R —2FfE 97.9 18.30 18. 96 7.06
XFOR T HER —ERE 98.0  19.13 18. 96 1.40
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16 kinds of PAEs and 2 internal standards
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Figure 1 The average recoveries of the 16 kinds of PAEs

and 2 kinds of internal standards
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Figure 2 The calibration curve
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5 GB/T 5009. 1-—2003 m a3 ok i i by KR 20 (D vl 3+ 8
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Figure 3 The average recoveries of 16 PAEs in

different alcoholic strengths samples
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DMP,DEP, DIBP, DMEP, DEEP FI DPhP {1 ] )it % 35 K K
PR Fofh R TR

®2 TEAEREERNEULER

Table 2 The results of the different alcoholic strengths

WKEEE/  DMP/ DIBP/ DBP/ DEHP/
2]

%vol  (mge«kg ') (mgekg ') (mgekg ') (mgekg ")

53 0.176 1. 100 1.230 —
R 1

20 0. 460 1. 380 1.570 —

52 1. 230 4.500
ﬁun 2

20 — — 1.470 4.720

50 0.430 0. 204
K 3

20 — 0.508 0. 240 —

50 — 1. 140 1.020 1. 090
FER 4

20 — 1. 260 1.170 1.110

54 — 1.372 0.636 0.068
FERL S

20 — 1.682 0.834 0.068

45 — 1. 304 0. 442 —
FE i 6

20 1.374 0.510

53 — — — 0.696
7

20 — — — 0.734

bR A T R R A
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Table 3 The average recoveries of sample 4

N B & 20 % vol
ioallE7] A g/ — R/ —
(mg + kg™ 1) [E /%  RSD/% e/ % RSD/%
(mg e+ kg™ 1) (mg * kg™ 1)
DMP 1. 00 0. 344 34.4 7.27 0.670 67.0 2.82
DEP 1. 00 0. 308 30. 8 1. 04 0. 586 58.6 0. 82
DIBP 1. 00 1. 887 75.1 0.12 2.050 79.0 0. 39
DBP 1. 00 1. 830 81.0 0.24 2.100 93.6 0.25
DMEP 1. 00 0.120 12.0 6.67 0. 466 46. 6 2.42
BMPP 1. 00 0.920 92.0 0. 35 0.962 96. 2 0.17
DEEP 1.00 0.100 10.0 3. 20 0.362 36.2 1.33
DPP 1.00 0.922 92.2 0.52 0.994 99.4 0.16
DHXP 1. 00 0. 954 95.4 0.50 0. 988 98. 8 0. 00
BBP 1.00 1. 030 103.0 0. 15 0.958 95. 8 0.17
DBEP 1. 00 0.818 81.8 0.20 0. 856 85.6 0. 00
DCHP 1. 00 0. 880 88.0 0.73 0.976 97.6 0.33
DEHP 1.00 1. 980 89.0 0.57 2.010 89. 6 0. 88
DPhP 1. 00 0.510 51.0 0. 31 0. 648 84. 8 0. 00
DNOP 1. 00 0.902 90. 2 0.53 0. 894 89.4 0.18
DNP 1. 00 0. 908 90. 8 0.70 0. 894 89.4 0.18
F 4 7 BNEREWE
Table 4 The average recoveries of sample 7
N33 B R 20%vol
e g/
e 4 R/ UL/
(mg + kg™ 1) a4/ %  RSD/% m#/% RSD/%
(mg *» kg™ (mg *» kg1
DMP 1. 00 0. 332 33.2 2.06 0.728 72.8 2.50
DEP 1. 00 0.274 27.4 1.75 0.532 53.2 0. 60
DIBP 1. 00 0.782 78.2 0.27 0. 934 93.4 0. 86
DBP 1. 00 0. 790 79.0 0. 25 0.984 98.4 3.25
DMEP 1. 00 0.232 23.2 1.08 0.652 65.2 0. 00
BMPP 1. 00 0. 890 89.0 0.18 0. 944 94.4 0.68
DEEP 1. 00 0. 086 8.6 1. 86 0. 312 31.2 1.03
DPP 1.00 0. 988 98. 8 0.32 1. 090 109.0 0.74
DHXP 1. 00 0.920 92.0 0. 35 0.974 97.4 0. 82
BBP 1. 00 1.030 103.0 1.72 0. 990 99.0 0.16
DBEP 1. 00 0. 764 76.4 2.09 0. 669 66.9 6.63
DCHP 1. 00 0. 816 81.6 0. 39 0. 956 95.6 0.67
DEHP 1. 00 1. 580 88. 8 4. 31 1.620 88. 8 0.49
DPhP 1. 00 0. 448 44. 8 2.14 0. 920 92.0 2.09
DNOP 1.00 0.924 92.4 0. 69 0. 950 95.0 0.51
DNP 1. 00 0. 890 89.0 0. 54 0. 904 90.4 0. 35

3 ik
ABIFFE SR T PIAR A HE 6 T 5 3G A AR AR R R S
FHXH 2 R — & TR ARG o i P 4K 5 ) DMP, DEP, DMEP,
DEEP.DBEP.DPhP 6 Fii L & ¥ . A i) 24 — W iR — <2 BE A
WS IR E Y. WARIETE 0. 25~6. 00 mg/L AA
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Figure 5 The assembly diagram of power plant
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