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Research Progress on Biomagnification of Persistent Halogenated Compounds ( PHCs) in Food Webs
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Abstract: Persistent halogenated compounds ( PHCs) are organic chemicals with properties of persistence bioaccumula—
tion and toxicity and pose significant adverse effects on natural environments and health of human. PHCs can be biomag—
nified in the organism of high trophic level and in human. In the present study we reviewed the biomagnification of PHCs
in the food web summarized the research progress on the biomagnification of PHCs and discussed the influences of eco—
logical factors and properties of PHCs on the transfer of PHCs via the food chain. Current studies focused on the biomagni—
fication of traditional PHCs in aquatic environments and provided limited knowledge on the species-specific metabolism of
PHCs. The complex features of climate geography and biota in different ecosystems also bring uncertainty in the estima—
tion of the biomagnification of PHCs. The more precise geochemistry method and more reliable food web information are
much needed in future studies in order to provide the insight understanding of mechanism and influence factors on the bio—
magnification of PHCs.
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BDE 15 BDE 28 BDE 47 BDE 66 BDE 99 BDE 100  BDE 153 BDE 154 BDE 183 BDE 209
0.59 1.40 1.90 1. 10 1. 80 2.60 3.00 0. 69 0. 68 Sudaryanto  (2012)
3.30 4.10 2.60 3.20 4.70 2.80 3.90 Losada  (2009)
1.03 1. 65 1.37 0.98 1. 66 1.27 1. 66 0. 46 Kobayashi  (2015)
1. 64 Zhang  Kelly( 2018)
1.00~2.20 1.40~3.20 0.15~1.70 0.84~1.80 0.89~1.00 Kobayashi  (2019)
2.90~3.40 2.40~3. 60 Verhaert  (2013)
1.59 1.58 1. 81 1.35 1.51 1.41 1.73 Zhou (2016)
5.72 2.95 Borga  (2013)
5.82 2.43 Borgd  (2012)
3.27 Jia  (2015)
2.50 0.30  Tomy (2008)
3.57 7.24 2.01 1.56 3.23 Wan  (2008)
5.20 1.50 3.00 10.40 Law (2006)
0.85~3.46 1.07~2.76 1.08~3.87 1.62~6.38 1.55~3.09 Hallanger (2011)
1.49 1.97 1.83 1.59 2.95 2. 14 1.87 0.96 0.78  Yu (2011)
1.04 1.70 3.13 1. 15 2. 14 1.52 2.46 1.72 Khairy  (2019)
6.34 6. 36 5.11 6.34 9. 46 Kurt-Karakus ~ (2019)
0. 38 0.55 0. 81 0.41 3.69 Choo  (2019)
0.75 2. 14 3.85 3.14 2.72 4. 44 2.54 3.28 0.96 Ma (2013)
Sun  (2015)
0. 60 1. 80 1.50 1.30 0.50 0. 80 0. 30 0.70  Poma (2014)
1.70~2.10 1.80~3.00 1.50~6.30 1.70~4.70 1.20~3.30 1.30~28.90 2.10~6.20 12.30 0.20  Romero-Romer (2017)
3 PCBs TMF
Table 3 TMF values of PCBs in literature
CB 28 CB 52 CB 101 CB 118 CB 138 CB 153 CB 180
5.20~10. 80 2.90~4. 40 4.10~15. 30 4.40~16.80 Bodin ( 2008)
2.10 3.60 5.10 8. 80 9.70 10. 70 Fisk  (2001)
5.40 26.20 8.00~27.80 8.30~26.30 Hop (2002)
8. 00 8.30 Byun  (2013)
1.75 1.51 1.26 1. 06 1. 18 Kobayashi  (2015)
2.91 Zhang  (2018)
0.37~1.80 0.48~3.40 0.67~3.90 0.67~4.80 0.93~5.10 1.10~5.20 0.93~6.90 Kobayashi ~ (2019)
2.10 2.60 2.50 Verhaert (2013)
2.80/NA 3.10/3.90 3.70/4.00 Govaerts  (2018)
1.70 2.10 2.90 3.80 4.70 4. 30 Villa  (2011)
2.19~5.04  1.41~4.58  Borga (2013)
6. 98 6.51 Mackintosh ~ ( 2004)
3.40 Helm  (2008)
2.68 3.21 3.48 4.10 4.20 Walters  (2011)
4.90 6.01 Borgd  (2012)
1.00~1.45 1.30~4.10 1.60~5.70 1.50~6. 00 Houde  (2008)
2.12~5.27 0.96~1.34 1.70~2.51 7.51~40. 80 8.56~49. 80 7.24~32.40 Hallanger  (2011)
1.34 1.37 1.84 1.87 2.03 Yu (2012)
1.12~1.37 Zhang  (2017)
1. 00 1.27 1.57 1.57 1.70 1.75 1.79 Figueiredo  (2014)
2.20~3.40  2.30~3.60  Powell (2017)
2.20~3.20 2.80~3.30 2.90~3.90 2.60~5.90 2.20~5.90 2.30~6.20 2.20~6. 40 Romero-Rome  (2017)
1.03~2.43 1.19~2.74 1.86~3.18 1.51~4.57 1.62~4.00 1.69~5.32 Kim  Kang( 2019)
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