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Determination of bisphenol A (BPA) and 15 phthalate esters (PAES)
by high performance liquid chromatogr aphy-tandem mass
spectrometry in beverage, milk and milk powder
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ABSTRACT: Objective A method for the simultaneous determination of bisphenol A (BPA) and fifteen
phthalate esters (PAEs) by high performance liquid chromatography-tandem mass spectrometry was established.
Methods The samples were extracted by methanol. The target compounds were separated by C,z column and
detected by MS/MS system with eletrospray ionization (ESI) positive and negative ion mode under multiple
reaction monitoring (MRM) mode. Results High correlation coefficients (r>0.9900) of sixteen compounds
were obtained within their respective linear ranges. The LOQ of BPA and 15 PAEs was 10 pg/kg. The
recoveries ranged from 61.1%~129.5%, with the relative standard deviations of 1.13%~22.12%. Conclusion
This method is suitable for the identification and quantification of PAEs and BPA in beverage, milk and milk
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powder with advantages of simple pretreatment, good purification and high sensitivity.
KEY WORDS:. phthalate esters; bisphenol A; high performance liquid chromatography-tandem mass

spectrometry
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Tablel TheMS parametersof BPA and 15 PAEs
DP CE
(m'2) (m'2)
(W) ()
@ ) 283.2 20707 57 ’ ESI*
(DMEP) ’ 59.0 27
163.0% 29
(DMP) 195.2 46 ESI
83.1 10
@ ) 311.3 731 61 21 ESI*
(DEEP) ’ 200.9 9
177.1% 22
(DEP) 223.1 33 ESI
149.0 12
225.0% 12
(DPhP) 319.1 60 ESI
77.0 45
91.0% 28
(BBP) 311.3 58 ESI
205.0 11
* ) 367.3 100.9% 70 ’ ESI*
(DBEP) ’ 249.1 17
149.0% 17
(DBP) 279.3 40 ESI*
205.0 10
149.0* 19
(DIBP) 2793 40 ESI
205.0 10
149.1%* 18
(DPP) 307.1 47 ESI*
219.0 11
149.0* 31
(DCHP) 331.1 50 ESI
249.1 10
4 2 ) 1531 149.1%* 55 27 BST*
(BMPP) ’ 251.1 10
149.1%* 33
(DHXP) 353.1 55 ESI
233.0 10
@) 391.2 101 55 '8 ESI*
(DEHP) ’ 279.0 12
149.1* 19
(DNOP) 391.2 55 ESI
121.0 26
211.9% -30
A (BPA) 227.0 -70 ESI’

132.8 -25
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Fig. 2 Extraction ions chromatography of BPA and 15 PAEs
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Table2 Linear equations, linear ranges, correlation coefficients, detection limits and quantitative lower limits of 15

PAEsand BPA

(ng/L) r LOD(ug/L) LOQ(pg/L)
DEEP Y=2.14x10*X+1.57x10° 10~2000 0.9997 3 10
DMEP Y=2.55x10*X+8.36x10* 10~2000 0.9991 3 10
DEP Y=4.97x10*X+5.31x10° 10~2000 0.9916 3 10
DMP Y=3.76x10*X+2.91x10° 10~2000 0.9949 3 10
BPA Y=2.69x10*X+3.84x10° 10~2000 0.9994 5 10
DEHP Y=2.72x10*X+4.69x10° 10~1000 0.9924 3 10
DNOP Y=6.10x10*X+4.48%10° 10~1000 0.9900 2 10
DBEP Y=1.47x10*X+1.98x10° 10~2000 0.9990 1 10
BMPP Y=3.24x10*X+1.64x10° 10~1000 0.9951 1 10
DHXP Y=2.64x10*X+9.70x10° 10~2000 0.9947 1 10
DCHP Y=1.47x10*X+2.39x10° 10~1000 0.9995 1 10
DPhP Y=1.29x10*X+3.13x10° 10~2000 0.9995 3 10
BBP Y=2.54x10*X+8.65%10° 10~1000 0.9975 3 10
DPP Y=5.09x10*X+3.51x10° 10~1000 0.9910 1 10
DIBP Y=6.53x10*X+4.81x10° 10~1000 0.9900 2 10
DBP Y=4.84x10*X+2.78x10° 10~1000 0.9959 2 10
&3 44 BPA 0 15 # PAEs §9 B R FIHEX R R 2ZE (n=6)
Table3 Therecoveriesand RSD of BPA and 15 PEAsin milk (n=6)
% ROSD (ug/L) % ROSD % ROSD
(ng/L) & & (ng/L) &
BBP 50 90.0 3.91 200 83.9 6.32 1000 80.0 1.13
DPhP 50 80.1 6.58 200 73.3 5.76 1000 66.7 5.17
BMPP 50 96.1 6.17 200 88.4 5.81 1000 80.0 1.47
DBEP 50 772 3.28 200 67.7 6.46 1000 64.3 5.52
DBP 50 78.3 14.84 200 101.4 11.44 1000 102 6.99
DCHP 50 88.5 5.95 200 88.0 5.23 1000 81.7 6.00
DEEP 50 99.9 12.45 200 83.3 12.05 1000 80.2 6.50
DEHP 50 85.0 20.9 200 85.5 17.34 1000 86.2 6.29
DEP 50 110.0 16.54 200 95.4 10.24 1000 85.4 7.11
DIBP 50 107.0 13.55 200 129.5 6.14 1000 96.8 2.79
DHXP 50 101.0 10.04 200 85.7 7.26 1000 80.8 7.10
DMEP 50 113.0 13.75 200 100.1 18.87 1000 86.6 22.12
DMP 50 122.0 18.24 200 127.4 17.92 1000 82.6 8.64
DNOP 50 95.1 11.82 200 76.7 5.58 1000 61.1 7.39
DPP 50 117.0 3.37 200 107.7 1.74 1000 93.5 3.18
BPA 50 81.0 8.51 200 87.5 6.90 1000 92.8 6.13
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Table4 Therecoveriesand RSD of BPA and 15 PEAsin orange juice (n=6)
RSD RSD RSD
/L % % %
(he'h) % (ng/L) % (ng/L) %
BBP 50 86.5 4.79 200 89.6 8.28 1000 92.4 3.69
DPhP 50 81.6 7.32 200 76.3 5.96 1000 82.9 4.83
BMPP 50 94.3 7.02 200 85.9 6.13 1000 87.9 3.56
DBEP 50 70.3 6.89 200 75.8 6.09 1000 77.6 5.30
DBP 50 85.6 10.9 200 91.1 8.46 1000 105.0 5.33
DCHP 50 82.3 5.37 200 89.8 5.21 1000 82.6 6.42
DEEP 50 92.4 8.25 200 96.8 10.31 1000 90.5 5.76
DEHP 50 88.2 15.3 200 93.7 12.35 1000 83.9 5.29
DEP 50 103.2 18.2 200 95.6 9.60 1000 91.0 8.23
DIBP 50 109.4 16.20 200 113.6 6.87 1000 93.9 5.24
DHXP 50 92.8 9.63 200 86.9 8.10 1000 83.9 6.25
DMEP 50 102.6 12.91 200 109.4 15.95 1000 94.6 10.6
DMP 50 116.7 17.34 200 120.1 13.69 1000 97.1 9.03
DNOP 50 90.6 12.82 200 79.9 6.98 1000 75.1 9.10
DPP 50 109.0 5.69 200 101.9 5.16 1000 91.9 4.60
BPA 50 80.7 9.40 200 89.6 7.85 1000 94.6 5.46
% 5 ELIRERENER 3500 |- 1385 mi
Table5 Thetest resultsof different samples 3000 | -6 min
(ng/L) 2500 |
DMP DEP DCHP DBP DIBP BPA §~ 2000 L
z
45 & 1500 |
2
202 272 80.2 198 137 = 1000 |
77 86 55 68 122 500 -
245 291 961 287 226 0 : ' . ,
* 1100 186 639 960 983 10 12 . 14 . 16 18
Time/min
* 1370 942 540 560 639
D PAEs ng/kg 3 DCHP
Fig. 3 The extraction ion chromatography of DCHP in milk
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