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Detection on phthalates in white spirit by HPLC
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Abstract: A comprehensive analytical method based on high perform-
ance liquid chromatography (HPLC) was developed for measurement
in foods of 6 phthalates-Dibutyl phthalate, Dioctyl Phthalate, Di-N-
pentyl phthalate, Diethyl phthalate, Butyl benzyl phthalate, Diallyl
phthalate. The extracts were analyzed by HPLC using an Inertsil®
Cyg column. The two kind of organic mobile phases which are aceto-
nitril and the methanol were compared. The acetonitril-water gradi-
ent elusion was found to be more advantageous. Under the optimal
conditions, the calibration curves showed a good linearity (R? >
0.999 0) in the concentration ranged from 1. 0~20. 0 mg/L for 4
target compounds. Recoveries of 6 analyses at three spiked levels
ranged from 85.57% to 109. 90% , with relative standard deviations
(RSD) less than 10%. The detection limits of the method ranged
from 0. 179 to 0. 425 mg/L. This method is sensitive and simple,
and is suitable for the rapid determination of the phthalates added in
the food.
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Figure 1  Molecular structure of 6 PAEs
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Figure 2 Gradient elution program for high

performance liquid chromatography

analysis of six phthalic acid esters

2 #iRk5ihe
2.1 BiEEHRK

H1 TR A 6 b A 0 AR M i T 4 B L AR 58 1 Ak A
Y1 (i BBP il DAP) 75 22 = A HUAH & 45t 7 B8 78 5008 1 1
) P 78 4 b 358 5T ok BRI I B 4R R I S A R A HLAE Y B
151 AR 35 3 A H A HUAE S i K 2 R AR AR 1 AR B AR A 1Y
GYESRE N T s MR et A AT A MERE . BT LA, O T IR AR
B e b 11 5 I 3 B N Y 40 B R I E AL G W R
W R AR EE VR B By ik . AR e X L T B R 2
Tl FH R 0 Y 28 A AL AR R I R

FH & 3.4 AT, 76 PR Sl HLAR VR I 45 14 °F . 6 b 28 46 7
AL GBI T 10 min WARBERS W (H A2 40 B BE 025
o e 4l PR I A& 1 R, 6 RSB AL R AE 30 min Z NIEH
BBP.DAP Jf-ofk i 46 4, H v 8 WAL, BTl 2 G
WO B AR AR IR S 2 I U B AR R Wk I 0 AT B8 E R L
B R A A Ak, B o 2N, B BE VR LR T N
0~2.5 min,80% ~100% B;2. 51 ~10. 00 min,100% B;
10.01~12.50 min,100%~80% B;12.51~20. 00 min,80%
B, AR B VR I Y DR R B, I g IR SR 2R RS (O A
BEAT 5 12t 43 BT 0 250 43 5 AN () 0 Jo W, B 2 TS At ok 1) 2 i mT
X% 1 AT T3 AU R IE B ()8 5 Rk D)
2.2 ZMEHEXHELHRKHEMNEEY

SR T AR A bR 2 1, DA (0. 1,0.5,1.0,2. 0,
4.0,8.0,16.0 mg/L) i A R , 05 18T FE Ay A Al b 2 37 A o it
(3% 2), ¥ S/N =3 i 5 14 DBP, DEHP. DPP,DEP,
BBP ., DAP (¥ eI #6 1 BR (LOD) , K i (LOQ) » 45 5 1L 3% 3.,

111



B3 EE2H

BRI A S OB VR I SE T R 4B A T R T

K %8 A:224 nm
750
500

250

b
Signal intensity/mV

0.0 5.0 10.0

15.0 20.0 25.0

1 B B i)
Retention time/min

B3 B4R AR B L &3 A
Figure 3 The HPLC chromatogram of six phthalic acid

esters with methanol elution
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Figure 4 The HPLC chromatogram of six phthalic acid

esters with acetonitrile elution
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Figure 5 The chromatogramof six phthalic acid esters

in gradient elution
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Table 1 The elution order of 6 PAEs

Fe H I B ] / min AL
1 4. 950 DEP
2 5.350 DPP
3 8. 449 DEHP
4 9.261 DBP
5 12.736 BBP
6 18. 460 DAP
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Table 2 Regression equations and Linear range

M/
AL 2 bk Jal )9 77

(mg+ LD
DEP Y=0.000 005 077X +0.076 34 1~20
DPP Y=0.000 005 894X +0.091 63 1~20
DEHP Y=0.000 002 781X +0.047 81 1~20
DBP Y=0.000 006 453X +0. 062 38 1~20
BBP Y=0.000 006 164X +0.010 65 1~20
DAP Y=0.000 008 593X +0. 009 12 1~20
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Table 3 The linear relationship,limit of detection (LOD)
and limit of quantity(LOQ)(S/N=3)

ViRt R? LOD/(mg- L") LOQ/mg
DEP 0.999 9 0.179 2 0.543 3
DPP 0.999 9 0.215 2 0.652 4
DEHP 0.999 9 0.202 2 0.612°9
DBP 0.999 9 0.178 3 0.540 4
BBP 0.999 9 0.230 8 0.699 4
DAP 0.999 6 0.424 5 1.286 4
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Table 4 Average recoveries and relative standard deviations

(RSD) of sixphthalic acid esters

b/ kK 26
914k 5
(mg+ LoD /% RSD/Y% Wi/ %  RSD/%
2.0 97.89 3.5 96. 76 1.6
DEP 1.0 95. 66 4.6 92. 33 4.7
0.5 109. 90 3.1 94. 21 3.8
2.0 97.10 2.2 96.53 3.9
DPP 1.0 95.41 3.8 92.42 3.4
0.5 110. 24 2.1 94. 29 2.0
2.0 99.13 1.3 102. 25 2.9
DEHP 1.0 94. 98 2.3 96. 67 3.2
0.5 108.72 3.9 101. 20 4.0
2.0 98. 94 2.8 98.22 2.1
DBP 1.0 93.63 4.7 92. 67 4.0
0.5 106. 74 2.5 102. 29 3.9
2.0 92.18 2.3 93.12 4.4
BBP 1.0 85. 57 2.7 87.99 4.1
0.5 89. 86 3.5 90. 01 4.8
2.0 97. 66 3.8 97.87 1.1
DAP 1.0 89. 28 1.7 100. 91 1.2
0.5 99.92 2.5 99. 24 2.6
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