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Abstract: The wildlife from electronic waste (e-waste) sites have been heavily polluted by polychlorinated biphenyls
(PCBs), due to the primitive e-waste recycling activities. However, information on the bioaccumulation and the toxic
effects of PCBs in wild avian species from e-waste sites is limited. In the present study, we investigated the levels

and congener profiles of PCBs in the common kingfisher (Alcedo atthis) from an e-waste recycling site in Guang—
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dong Province, South China. Additionally, PCBs in the diet items including three fish species collected from the same
sampling site were also examined, to evaluate the potential biomagnification of PCBs in the common kingfisher. Final—
ly, we assessed the potential toxic effects of PCBs to these birds by estimating the toxic equivalent quantity (TEQ) of
the co-planar PCBs. Elevated PCB residues (median = 220 pgeg” lipid weight for total PCBs) were detected in the
kingfishers, which were one to three orders of magnitude higher than the values previously reported in the species
from other sampling sites. The calculated predator/prey biomagnification factors (BMFs) were greater than unity for
most of the PCB congeners examined, suggesting biomagnification of these chemicals in the common kingfisher. The
TEQ concentrations estimated in the common kingfisher ranged from 39 to 23 600 pg*g” wet weight, with some of
these values reaching or exceeding the levels known to impair bird reproduction and survival. Our results revealed
that the common kingfisher from the e-waste recycling site has been heavily contaminated by PCBs. The need for
further examination is warranted to determine the potential adverse effects resulting from the PCBs exposure, in the
common kingfishers and other wildlife that are habitants of e-waste sites.
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Table 1 Levels of PCBs in the common kingfisher and their prey fish species collected from an e-waste
recycling site in South China (Unit: pg*g” lipid weight)

Prey fish
Sample Common kingfisher
Paradise fish Mosquito fish Chinese hooksnout carp
Number 22 93) 11 (3) 9(3)
/% Lipid/% 3522~59) 1.8 (1.4 ~2.5) 1.6 (1.3~1.8) 1.3 (1.0~1.3)
CB 28/31 8.2 (0.69 ~ 140) 1.1 (092~14) 19 (1.1 ~2.5) 2.7 24~32)
CB 52 7.3 (0.41 ~66) 43 (34~55) 3.1 (3.0~3.8) 47 (44 ~55)
CB 101 18 (0.34 ~210) 20 (17 ~20) 16 (13 ~ 16) 34 (31 ~34)
CB118 32 (0.14 ~450) 17 (15 ~18) 21 (17 ~22) 42 (40 ~47)
CB 138 15 (0.04 ~310) 20 (18 ~28) 15 (13 ~22) 39 (36 ~39)
CB 153 17 (0.06 ~270) 19 (19 ~27) 15 (13 ~21) 39 (38 ~39)
CB 180/193 3.2 (0.006 ~50) 29 (23 ~423) 2.0 (1.7 ~3.5) 8.1 (7.0 ~8.1)
2. PCBs 220 (4.0 ~3 300) 210 (100 ~240) 180 (150 ~290) 430 (410 ~570)
19 (3) 13522~59) ; X PCBs 75  PCBs

Note: 9 (3) is the number of individual samples collected; figures in brackets indicate analyses number of pooled samples when individual were pooled; 3.

5 (2.2 ~5.9) means median and range; > PCBs is the sum concentrations of the 75 PCB congeners examined.
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Congener profiles of PCBs in the kingfishers and their prey fish species collected from an e-waste recycling site

Fig. 1
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Fig. 2 Biomagnification factors (BMFs) for PCB congeners derived from the three predator/prey pairs
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Table 2 Toxic equivalent quantity (TEQ) concentrations of major coplanar PCB in kingfishers from an

e-waste recycling site (Unit: pg*g” wet weight)

_ TEQ
PCBs TEF wo-Avian Mean Median Range
CB 77 5x107 3100 1 000 36 ~19 000
CB 81 107 500 160 1.9 ~3 600
CB 105 10 39 25 0.27 ~170
CB 114 10* 8 3 0.05 ~ 56
CB 118 107 23 11 0.07 ~ 140
CB 123 10° 0.47 0.22 0.01~23
CB 156 10* 40 13 0.045 ~280
CB 167 10* 16 5 0.34 ~ 120
STEQs 3 700 1 200 39 ~24 000

3 PCBs TEQs
Table 3  Reported toxicity reference values in birds exposed to TEQs of PCBs
Birds lpgrg® )
Toxicity reference values /(pg-g™ wet weight) References
Laboratory avian toxicity data
(Gallus gallus) 66 (24
(Falco sparverius) 230 23
(Phasianus colchicus) 710 el
(Phalacrocorax auritus) 3670 @7
(Meleagris gallopavo) 10 000 281
(Anas platyrhynchos) 35 360 29
(Anser anser) 50 000 21
(Bucephala clangula) 50 000 24
(Larus ridibundus) 50 000 (301
(Larus argentatus) 50 000 291
Field avian toxicity data
(Aix sponsa) 5 Bl
(Ardea herodias) 13 321
(Pandion haliaetus) 140 33
(Sterna forsteri) 350 (341

(Sterna caspia) 1 440 [35]
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