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1% %85 ACQUITY UPLC-PDA, LIF 16 Fh¥fis
W ZFRUE S YR Dr. Ehrenstorfer 23 /] 4277, 4B2K
“HRHAHERMMP), R _H R T HE(MBP),
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NER(DPRP), <F78 —H 2 " KHE(DPHP), -3 R
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3% . ACQUITY UPLC-BEH C g #5( 1.7 pm,
2.1 mm x 50 mm); Fahtl: V(ZHH):V(7K)=50:50,
45 5 min, 5~ 20 min ZE FUHIMN 50%eti K &=
100%, #RIFPEEF 5 min, M 20 ~ 25 min EPEKE &
IR AN, BRIP4 5 min; . 0.4 mL-min™;
Rl . PDACEH AR FEFIRIIE), Rl
200 nm; AR 30 °C, EFEE. 1.0 pL.
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i, FHWEES, 75, ER 2. 4. 6. 8.
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1-MMP, 2-MBP, 3-DMP, 4-DEP, 5-DIPP, 6- DPRP, 7- DPHP, 8- OPEO, 9- NPEO,
10-OP, 11- DCHP, 12- NP,13- DHXP,14- DHP,15- DEHP,16- DNOP
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Fig.1 The Chromatogram of 16 EEs standards
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Table 1

and limits of detection for 16 EEs

Retention times,linear equations,correlation coefficients

Hor4 % AR ER A /min BIEp i R HafR/mg
MMP 0.32 Y=4.42x10+2.72x10* 0.9999  0.24
MBP 0.43 ¥=9.37x10%+2.41x10* 0.9999  0.16
DMP 0.62 ¥=6.95x10*x+1.90x10* 0.9999  0.24
DEP 1.02 Y=1.39x10"x+3.26x10° 0.9999  0.22
DIPP 1.85 Y=1.01x10°x+8.11x10> 0.9999  0.61
DPRP 2.01 Y=2.32x10°x-5.68x10° 0.9999  0.76
DPHP 2.88 Y=2.29x10%-2.75x10> 0.9999  0.22
OPEO 3.28 ¥=3.32x10%+2.87x10" 0.9999  0.11
NPEO 4.87 Y=1.84x10%+1.44x10* 09999  0.14
oP 5.40 Y=1.61x10%+2.51x10° 0.9999  0.42
DCHP 6.82 Y=1.28x10%+2.21x10* 0.9999  0.15
NP 7.10 Y=1.03x10*x+1.39x10* 0.9999  0.18
DHXP 10.13 Y=1.45x10"x+1.78x10* 0.9999  0.12
DHP 13.31 Y=1.65x10*%+7.57x10° 0.9999  0.22
DEHP 15.03 Y=1.40x10%+4.62x10° 0.9999  0.16
DNOP 15.81 Y=2.73x10°x+3.41x10° 0.9999  0.24

®2 16 MINMEHENERA SWHRME KRB IR ERE

Table 2 The recovery and repeatability for 16 EEs

WOy MAFRER/mL MW@ it/mL FICE/%  RSD/%

MMP 45 44.01 97.8 0.8
5 4.71 942 1.1

MBP 45 44.06 97.9 0.7
5 4.75 95.0 1.6

DMP 45 44.46 98.8 1.1
5 4.82 96.4 1.8

DEP 45 44.01 97.8 13
5 4.78 95.6 2.1

DIPP 45 43.11 95.8 0.9
5 4.68 93.6 12

DPRP 45 4383 97.4 0.6
5 4.76 95.2 12

DPHP 45 44.24 98.3 1.4
5 4.84 96.8 23

OPEO 45 4383 97.4 0.7
5 4.78 95.6 12

NPEO 45 43.70 97.1 0.8
5 4.72 943 0.9

oP 45 44.19 98.2 1.5
5 4.87 97.4 1.8

DCHP 45 43.92 97.6 1.0
5 4.77 95.4 12

NP 45 43.56 96.8 1.6
5 4.72 94.5 2.1

DHXP 45 4378 97.3 0.6
5 4.79 95.9 1.1

DHP 45 4338 96.4 0.5
5 4.74 94.7 0.8

DEHP 45 44.42 98.7 1.1
5 4.82 96.5 1.8

DNOP 45 4428 98.4 13
5 4.79 95.9 23
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Simultaneous determination of sixteen kinds of EEs in plastic toys by UPLC

XU Jing , CHEN Xingyu , ZHUJingbo , WANG Huanhuang

National Center of Quality Supervision and Inspection for Commodity, Yiwu 322000, China

Abstract: Children possibly put plastic toys and children products containing environmental estrogen hormone in mouth, if this
peirod is long enough, it will lead the release of environmental estrogen hormone exceeds to the safety level and harm to the chil-
dren’s liver and kidney. Finally it will lead sexual precocity. This paper uses high performance liquid chromatography to make in-
spection for 16 kinds of environmental estrogen hormone compounds in plastic toys and sets the method of using high performance
liquid chromatography to make inspection simultaneous for 16 different kinds of environmental estrogen hormone. We use ultrasonic
wave extracted method to extract and use ethanol as the solvent. In pretreatment progress, we make sodium sulphate anhydrous de-
hydration for samples to purify, and use acetonitrile-water as mobile phase to research separation effect of 16 kinds of environmental
estrogen hormone on five selective UPLC column, finally we find the ideal separate effect of 16 kinds of environmental estrogen
hormone appearing in ACQUITY UPLC BEH Cigcolumn. The recovery varied from 93.6% to 98.8%, the relative standard deriva-
tion ranged from 0.5% to 2.3%. The limit of detction ranged from0.11 to 0.76ng. We make inspection for 28 kinds of plastic toys in
the sale and detect environmental estrogen hormone conclding DEHP, DCHP, DMP, DNOP.And the detect rate of DEHP, DCHP and
DMP are relatively higher, respectively accounting for 32.8%,24.5% ,19.5%.The detect rate of DNOP is minimum, is 10.4%. this
method is convenient, simple and easy to use, and have good separate effect, so it is a good choice to determine the environmental
estrogen hormone compounds in plastic toys’ plasticizer.

Key words: UPLC; plastic toys; environmental estrogens
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