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Analyzing of polychlorinated dibenzo-p-dioxins, polychlorinated dibenzofurans

and dioxin-like polychlorinated biphenyls in infant formula milk powders
DING Hao, ZHANG Lei, LI Jingguang, WU Yongning
(National Health Commission Key Laboratory of Food Safety Risk Assessment,
China National Center for Food Safety Risk Assessment, Beijing 100021, China)

Abstract; Objective

To collect data on concentrations of dioxins and their analogues in infant formula on Chinese
market, and to provide scientific basis for further study. Methods A large-scale national survey on contamination of
polychlorinated dibenzo-p-dioxins, polychlorinated dibenzofurans ( PCDD/Fs) and dioxin-like polychlorinated biphenyls
(dl-PCBs) in infant formula milk powder was conducted and 601 samples were collected across China. Seventeen
congeners of PCDD/Fs and 12 dI-PCB congeners recommended by the World Health Organization ( WHO ) were
determined according to the national standard method GB 5009. 205-2013. Results The mean of concentrations of PCDD/
Fs and total dioxins ( PCDD/Fs plus dI-PCBs) were 0.07 and 0. 10 pg TEQ/g respectively, within the range of 0. 001-
0.69 and 0.003-0.91 pg TEQ/g respectively. The concentrations were significantly lower than the maximum limit of
dioxins in infant food recommended by the European Union. Conclusion The concentrations indicated the relative low
level contamination of dioxins in infant formula milk powders in China. Further studies should be conducted to investigate
the source of dioxins from typical regions of China, and improve the risk assessment, contamination control, reduction and
legislation to protect the food safety and human health in China.

Key words: Infant formula milk powder; polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans; dioxin-

like polychlorinated biphenyls; contamination monitoring
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Figure 1 Sampled provinces and number of samples
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Table 1  Detection rate and concentration of dioxins and their analogues in infant formula

L& BB feilt - fir i/ (re/e)

% /% A PR P25 P75 R MH
2,3,7,8-PU% A% = 3 ) - I 2,3,7,8-TCDD 138 23.0 0.01 — — — 0.44
1,2,3,7,8-F &M 8 I X - EE 1,2,3,7,8-PeCDD 193 32.1 0.01 — — 0.01 0.36
1,2,3,4,7,8- 75 @A 2RI -Xf - g e 1,2,3,4,7,8-HxCDD 109 18.1 0. 004 — — — 0.47
1,2,3,6,7,8-7N &M R IF % - gL 1,2,3,6,7,8-HxCDD 198 32.9 0.01 — — 0.01 0.30
1,2,3,7,8,9-78 S A0 28 I X - e 1,2,3,7,8,9-HxCDD 111 18.5 0. 004 — — — 0.14
1,2,3,4,6,7,8-L G 2 I Xt - I 1,2,3,4,6,7,8-HpCDD 357 59. 4 0.02 0.01 — 0.03 0.45
1,2,3,4,6,7,8,9- /NGt 2R IF X - 3 0CDD 459 76. 4 0.21 0.07 0.01 0.20 15. 90
2,4,7,8-PUG AR = 2wk i 2,3,7,8-TCDF 283 47.1 0.01 — — 0.01 0.23
1,2,3,7,8- &M 2RI - HE 1,2,3,7,8-PeCDF 339 56. 4 0.02 0.01 — 0.02 0.27
2,3,4,7,8—FL G A IE X - b 2,3,4,7,8-PeCDF 375 62. 4 0.03 0.01 — 0. 04 0.38
1,2,3,4,7,8-7N AL 28I kg 1,2,3,4,7,8-HxCDF 404 67.2 0.03 0.01 — 0.04 0.36
1,2,3,6,7,8-75 S AL A4 I ki gy 1,2,3,6,7,8-HxCDF 366 60.9 0.02 0.01 — 0.03 0.71
2,3,4,6,7,8-7N AL FE I kg 2,3,4,6,7,8-HxCDF 285 47. 4 0.01 — — 0.02 0.26
1,2,3,7,8,9- 5% — K 9F wk 1,2,3,7,8,9-HxCDF 227 37.8 0.01 — — 0.01 0.31
1,2,3,4,6,7,8-E &1t 2 Ik 1,2,3,4,6,7,8-HpCDF 387 64. 4 0.02 0.01 — 0.02 0.42
1,2,3,4,7,8,9-1 &% = 2 3k 1,2,3,4,7,8,9-HpCDF 129 21.5 0.01 — — — 0.17
1,2,3,4,6,7,8,9-/\GAC 2K I nk g OCDF 142 23.6 0.02 — — — 2.38
3,3',4 4" PUG B PCB-77 537 89. 4 0.25 0.14 0.08 0.28 4.56
3,3",4,4",5- A PCB-126 492 81.9 0.22 0.11 0.03 0.27 5.43
3,3',4,4",5,5 - N A PCB-169 343 57.1 0.06 0.02 — 0.07 1.74
3,4,4",5-UE B PCB-81 321 53.4 0. 04 0.01 — 0. 04 2.15
2,3,3",4,4"- T A B PCB-105 598 99.5 1.88 1.16 0.69 2.35 19. 10
2,3,4,4" 5-HABER PCB-114 516 85.9 0.20 0.12 0.05 0.25 5.42
2,3',4,4" 5-TL AW PCB-118 599 99.7 5.63 3.80 2.42 6.50 33.00
2'.3.4,4" 5-FLEMEHE PCB-123 532 88.5 0.15 0.10 0.05 0.19 2.08
2,3,3',4,4" 5 AR PCB-156 594 98. 8 0.79 0.50 0.29 0.91 10. 70
2,3,3",4,4" 5" - NABEE PCB-157 551 91.7 0.21 0.13 0. 06 0.28 4.63
2,3',4,4" 5,5 NABK PCB-167 584 97.2 0.35 0.23 0.13 0. 40 5.88
2,3,3",4,4",5 5 - L EIERE PCB-189 390 64.9 0.13 0.06 — 0.17 4.24
TEQ_PCDD/Fs_UB — — 0.07 0. 04 0.02 0.10 0.69
Total_TEQ_UB — — 0.10 0.07 0.03 0.13 0.91

i TEF 2005 #7757 TEQ; — R /R A4t
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Figure 2 Comparison of the content of dioxins and their analogues in infant formula from different origins in China
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