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Determination of 16 phthalates in diet samples by isotope-dilution gas
chromatography-mass spectrometry with gel permeation chromatography cleanup
YANG Xin, CHEN Da-wei, MIAO Hong, ZHAO Yun-feng, WU Yong-ning
(China National Center for Food Safety Risk Assessment, Beijing 100021, China)

Abstract: Objective A method for the determination of 16 phthalates in diet samples was developed by isotope-dilution
gas chromatography-mass spectrometry with gel permeation chromatography cleanup. Methods  Samples with isotope
internal standard solutions were ultrasonically extracted by cyclohexane-saturated acetonitrile and followed by gel permeation
chromatography ( GPC) cleanup. The components were separated on a DB-5 ms capillary column (30 m x 0.25 mm,
0.25 mm) by GC-MS under selected ion monitoring ( SIM) mode, and quantified by the isotope internal standards.
Results The average recoveries of the spiked diet samples were in the range of 52.3% - 124.7% with the relative
standard deviations in the range of 1.6% - 16.2% . The limits of detection ( LODs) were 0.03 - 0.06 wng/kg.

Conclusion The method is suitable for the determination of 16 phthalate esters simultaneously in diet samples with easy

operation, high accuracy and precision.
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Table 1 ~ Main MS parameters, retention times, linear range and detection limit of the 16 PAEs
M% oy e ﬁé?é.’ﬁq‘l‘HJ Ef&%ﬁ‘ E . LML o H R
952 /min /ERE L BT /(mg/kg)  /(mg/kg)
1 A — F R — F g DMP 7.96  163,135,194(100:4:10) 163 0.9998 0.1~5.0 0.03
D, -4 2 — H iR — g D,-DMP 7.96 167,139,198 167
2 AR iR — LT DEP 8.82  149,177,121(100:24:5) 149 0.9998 0.1~5.0 0.03
D, 40K —H iR — 2 1ig D,-DEP 8.82 153,181,125 153
3 ARE R % T DIBP 10.65 149,223 ,205(100:10:2) 149 0.9996 0.1~5.0 0.03
D, 40K R 5% T g D,-DIBP 10.65 153,227,209 153
4 SR HR T DBP 11.45 149,223 ,205(100:5:4) 149 0.9996 0.1~5.0 0.03
D, 402K R T g D,-DBP 11.45 153,227,209 153
5 AR R (2-F A k) LT DMEP 11.77 59,149,104 (100: 69:6) 149 0.9996 0.1~5.0 0.06
D,-4BF Wi~ (2-H &) 2/ D,-DMEP  11.77 59,153,108 153
6 AR R = (4-FP SR 2 ) BMPP 12.47  149,251,167(100:7:42) 149 0.9998 0.1~5.0 0.03
D, 4B iR — (4-H Be2-% %)  D,-BMPP 12.47 153,255,171 153
7 AR R —(2-Z 8 ) LT BEEP 13.89 149,104,193 (100:39:28) 149 0.9985 0.1~5.0 0.06
D,-4BF Wk —(2-Z%8 %) 2% D,-BEEP 13.89 153,108,197 153
8 82K — W iR — I s DPP 13.34  149,237,219(100:7:30) 149  0.9995 0.1-~5.0 0.03
D, -4 R — W R — R D,-DPP 13.34 153,241,223 153
9 AR R — B g DHXP 15.59 149,251,233 (100:7:2) 149 0.9966 0.1~5.0 0.03
D, 4B W R CBs D,-DHXP  15.59 153,255,237 153
10 AP2R —H R T % S g BBP 15.74 149,238,206 (100: 4:26) 149 0.9996 0.1~5.0 0.03
D, -4B7R W R T R SE g D,-BBP 15.74 153,242,210 153
11 ARR W —(2-T4H ) O DBEP 17.22 149,193,176 (100: 34:24) 149 0.9977 0.1~5.0 0.06
D48 Mg —(2-THH)ZH D,-DBEP 17.22 153,197,180 153
12 APE_HR_HCH DCHP 17.92 149,167,249 (100:34:6) 149 0.9978 0.1~5.0 0.03
D, 48 2% — iR — 3 O g D,-DCHP  17.92 153,171,253 153
13 ARZK R —(2-23%) & g DEHP 18.07  149,167,279(100:35:12) 149  0.9990 0.1~5.0 0.03
D, -4 T H R —(2-243%) 2 fig D,-DEHP 18.07 153,171,281 153
14 AB2K WHR — W ORTg DPhP 18.26  225,77,153(100:21:5) 225 0.9996 0.1~5.0 0. 06
D, 412 — F fig — F g D,-DPhP 18.26  229,77,157 229
15 4B%K —H R " IE ¥R DNOP 22.23 149,293 ,167(100:8:2) 149  0.9982 0.1~5.0 0.03
D, -0 — R U IE S g D,-DNOP  22.23 153,297,171 153
16 ABE_H®R_ T8 DNP 23.36 149,293,167 (100:10:2) 149 0.9993 0.1~5.0 0.03
D, 402K — H iR —TF1ig D,-DNP 23.36 153,297,171 153
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Figure 1  Total ion current chromatograph ( TIC)

of 16 PAEs standards
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Table 2 Spiked recoveries and relative standard deviations (RSDs) of 16 PAEs

P 28 R ol KR K7 B I LKL i
A
-2y [ RSD - [l RSD - [l R RSD - [l RSD
1 DMP 105 10.6 117.0 9.6 90. 6 10. 4 98.3 8.1
2 DEP 85.9 13.0 91.2 13.0 81.4 11.8 108.0 13. 1
3 DIBP 76.9 8.8 118.0 9.3 52.4 8.0 114.0 9.0
4 DBP 85. 1 9.1 109. 0 10. 1 60.3 14.1 122.0 7.1
5 DMEP 85.0 6.9 109.0 8.1 55.8 9.7 58.6 1.1
6 BMPP 85.9 6.3 86.7 8.3 96.7 5.9 87.3 8.9
7 BEEP 61.1 14.9 70.8 4.9 70.5 1.6 93.5 14.9
8 DPP 72.0 5.9 71.9 5.0 72.7 2.4 86. 3 8.0
9 DHXP 60. 4 14.7 60.9 4.7 59.2 2.2 94.5 7.7
10 BBP 79.6 8.4 80. 4 5.4 77.6 6.6 91.0 9.2
11 DBEP 78. 1 9.9 78. 1 4.9 74.5 1.9 95.4 7.9
12 DCHP 53. 1 15.0 61.3 5.0 65.7 10.6 93.9 9.8
13 DEHP 78.2 6.2 107. 0 16.2 83. 1 6.7 93.2 6.6
14 DPhP 79.9 9.8 82.2 6.8 78.7 10.3 91.8 4.8
15 DNOP 79.2 13.3 83.3 6.3 78.8 15.1 101.0 12.3
16 DNP 81.6 8.2 91.8 11.9 88.8 12. 4 70. 1 13.3
. o A5 25 B HL A B SR R A 52 e HL A B R A
-2y ] i RSD - [ml s RSD - [l % RSD -2 [al i % RSD
1 DMP 63. 1 5.0 87.0 11.0 87.8 2.9 88. 1 10. 6
2 DEP 85.4 6.5 84.6 10.5 83.2 8.8 85.9 13.0
3 DIBP 74.0 13.8 77.2 8.5 84.0 1.1 94.7 9.3
4 DBP 59.5 15.8 103.0 6.8 76.2 14.3 86. 4 8.7
5 DMEP 99.6 13.3 101.0 12.8 67.7 9.5 86. 4 12.1
6 BMPP 92.2 5.3 85.4 10.9 82.8 6.9 81.9 13.3
7 BEEP 66. 2 12.6 70.0 12.4 63.8 4.7 55.1 5.9
8 DPP 71.4 5.8 70. 8 10.7 65.7 5.5 72.0 11.0
9 DHXP 61.1 5.8 59.6 10.5 56.3 10. 8 59.6 2.7
10 BBP 78.7 4.8 79.0 9.5 77.0 13.3 78.2 6.4
11 DBEP 78. 1 5.6 76. 6 1.1 71.1 5.3 76. 4 9.9
12 DCHP 66. 0 5.1 65.7 8.2 61.7 12.3 54.1 13.0
13 DEHP 105.0 12.4 79.8 9.5 65.5 16. 1 125.0 10.2
14 DPhP 79.2 3.0 80. 4 12.8 76.5 10.7 80. 7 9.8
15 DNOP 77.6 5.5 79.8 10.9 69.9 14.5 78.5 12.3
16 DNP 86. 1 7.2 87.1 22.9 76. 4 9.5 86. 3 6.8
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Table 3 LOQs of 16 PAEs in 8 kinds of diet samples
FE AW AK EXK KUK AKX BR BE R R
DMP 0.1 0.1 0.1 1 1 0.
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Analysis of fluorescent whitening agents in food packaging papers by fluoremetric method
JIANG Ding-guo, CHEN Li-song, WEN Xiao-long, FU Wu-sheng
(China National Center for Food Safety Risk Assessment, Beijing 100021, China)

Abstract; Objective To develop a fluoremetric method for rapid screening of fluorescent whitening agents ( FWAs) in

food packaging paper. Methods

Samples were extracted by ethanol-water (1:4, V/V) for three times, and the extracts

were detected by fluorescence spectrophotometer with the excitation wavelength at 350 nm and the emission wavelength at
C. 1. 220 had a good relativity (r=10.999 7)
within the range of 12. 5 — 400 ng/ml and the limit of quantification (LOQ) of this method was 1.2 pg/g. Mean recoveries
were 84.4% -90.9% at three added levels (1.5, 2.5 and 6.0 pg/g). Conclusion

430 nm. C.1.220 was used as the standard for quantification. Results

This method was fast, simple,

reliable and could be applied for screening of FWAs in food packaging papers.

Key words: Fluorescent whitening agents; bistriazinylaminostilbene ; fluoremetric method; food packaging paper; food safety
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