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Abstract: A method was developed for the simultaneous determi-
nation of 8 adipate plasticizers in infant formula by isotope dilu-
tion-gas chromatography-mass spectrometry (GC-MS). With the
infant formula sample completely dissolved in water, n-hexane
was used as the extraction solvent. After ultrasonic extraction,
qualitative and quantitative analysis were carried out by GC-MS in
selected ion monitoring modes. The correlation coefficients (R?)
of 8 adipate plasticizers were over 0.999, The limits of detection
(LODs) were 0.08~0.12 mg/kg and the limits of quantification
(LODs) were 0.2 ~ 0.4 mg/kg. The average recoveries of 8
adipate plasticizers in milk powder were ranged from 94.8% to
103.3%.
were less than 8.1%.

In addition, the relative standard deviations (RSDs)

The method has advantage of simplicity,
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sensitivity and repeatability, which is suitable for testing of adi-
pate plasticizers infant formula.
Keywords: adipate; plasticizers; infant formula; gas chromatog-

raphy-mass spectrometry
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Table 1 Retention time, quantitative ions and qualitative
ions of 8 AEs and internal standard compound
[iasx’] PR IFR]/min - E B BT FENEE T
DMA 6.120 59 101,111,114
DEA 7.048 111 128,157,101
DIBA 8.860 129 185,111,101
DBA 9.351 129 185,111,101
BBOEA 13.923 155 101,111,173
DEHA 15.165 129 111,147,101
DEHA-d, 15.165 134 115,151,105
BBPA 15.703 129 111,147,101
DNOA 17.092 129 241,111,101
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Figure 1 Total ion chromatogram of 8 AEs standards
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Figure 2 Extraction efficiency of different solvents
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Table 2 Linear ranges, linear equations, correlation coefficients, limits of detection and
limits of quantitation of 8 AEs
v LAETLH/ oy - ot B/ E R/
(pg» mL™1) (mg « kg™ 1) (mg « kg™ 1)
DMA 0.027 4~4.38 y=2.56X10""x+4.08 X102 0.999 95 0.12 0.4
DEA 0.025 1~4.02 y=3.75X10"1x+1.66 X102 0.999 98 0.12 0.4
DIBA 0.012 6~4.20 y=7.69X10"1x—5.39X10"2 0.999 90 0.08 0.2
DBA 0.011 1~4.43 y=4,80X10 'x—3.77X10 2 0.999 88 0.08 0.2
BBOEA 0.025 0~4.23 y=1.70X10"'x—1.84 X102 0.999 72 0.12 0.4
DEHA 0.010 1~4.03 y=9.86 X101 x+6.04 X102 0.999 81 0.08 0.2
BBPA 0.011 4~4.55 y=2.072—2.78 X10! 0.999 70 0.08 0.2
DNOA 0.010 0~4.00 y=7.70X10 'x+1.73X10"! 0.999 92 0.08 0.2
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Table 3 Recoverys and relative standard deviation of 8 AEs for blank samples

wn b e BE / AT SR/ % SER IR X R 22/
" (ug+ mL~) 1 2 3 4 5 6 % %
0.043 8 100.9  102.7 99.3  104.0 92.3  103.0
DMA 0.087 6 99.3 98.9 98.9 89.6  106.5  103.2 101.4 5.2
0.219 0 105.2  109.0 99.3 96.6  109.9  105.9
0.040 2 101.0  103.8  103.7  101.7  104.7 97.0
DEA 0.080 4 95.4 86.5 86.5  104.1  102.4  106.7 101.5 6.7
0.201 0 103.0  100.2  107.2 1141  102.7  107.4
0.042 0 98.3 90.7 92.5 96.7 98.0 93.4
DIBA 0.084 0 109.9  108.9  102.9 85.2 84.6  104.2 96.2 8.1
0.210 0 87.9 88.8 88.9  102.8  102.7 94.8
0.044 3 96.3 99.6  102.0  102.2 90.5 99.9
DBA 0.088 6 96.9 86.3 86.3 88.2  101.6  104.2 97.3 6.8
0.221 5 106.0 88.3  100.4  105.1 95.8  101.4
0.042 3 93.2 94.0  100.9  102.4 94.1  103.1
BBOEA 0.084 6 101.6  101.5  101.5  118.1  107.8  107.3 101.8 6.1
0.211 5 105.8 98.7  108.5 97.7 97.1 98.4
0.040 3 94.8 95.3  100.8  100.6  104.9  103.8
DEHA 0.080 6 106.4  108.5  108.5  108.4  106.5  109.8 103.3 1.6
0.201 5 104.8  104.8  103.7 97.2 96.6  104.8
0.045 5 103.2  100.6  100.9 86.7 94.7  102.3
BBPA 0.091 0 97.8 93.3 93.3 94.8 97.3 88.3 94.8 6.6
0.227 5 84.3 90.6 98.7 82.9 93.9  102.3
0.045 5 94.0  100.4  102.3  103.1  101.2  102.6
DNOA 0.091 0 100.8  103.4  103.4 98.2  105.5  101.4 102.1 3.2
0.227 5 96.8  105.0  106.4  104.8  106.7  101.9
1.4:1 12 203 34 242:1 2 23 34 1,8:1 2 23 34
— ~2.0r ~ 1.6/
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Figure 3 Total ion chromatogram of real samples
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