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Fig. 1 Location of brass gudgeon sampling sites in the upper of the Yangtze River
S1, Baixi; S2, Yibin; S3, Luzhou; S4, Chongqing.
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Tab.1 General characteristics of PFOS concentrations (wet weight) in brass gudgeon from the upper Yangtze River
tissue sample number /(ng-g") mean /(ng-g") range C.V.
total 98 2.72 0.33~10.14 86.98
muscle 36 1.39° 0.76~3.78 23.77
liver 36 5.56° 3.44~10.14 39.62
gonad 26 0.62° 0.33~1.23 41.36
(P<0.05).
Note: Values with different letters mean significant differences between different tissues (P<0.05).
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Yangtze River (P<<0.05).
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Tab.2 ANOVA of PFOS concentrations among different age classes of brass gudgeon and different reaches of the upper Yangtze River

river reach age
tissue dr MS F P df MS F P
muscle 3 0.09 7.49 0.00 0.06 4.82 0.02
liver 3 0.01 1.02 0.40 0.03 3.27 0.05
gonad 3 0.01 0.79 0.51 0.07 4.17 0.03
80
701 ®33yearsold 2 3
= m 2% 2 years old
260f ab
= o 144 1 year old
Ssol 7 PFOS I ,
Ton 4.0
\%D 30F ab gp
n]\:—‘l PFOS
&1 20t b
10} 2 ab
0.0 . : E . 3
HLIA muscle AT liver P gonad ( )
3 PFOS PFOS (0.33~10.14 ng/g, )

(0.05~0.41 ng/g,

(P=0.05). ) (4.13~18.62 ng/g, )
Fig. 3 PFOS concentrations in different age classes of brass
gudgeon from the upper Yangtze River (5.3~14 ng/g, )[19’ >,
i indi ignificant difference among the sam
Eiir: I1lrt1 ?itftfeerrse;r:dal;:t;:sies ocf brais geuzgzzn fr((;n"lg theelfppei (<6~190 ng/g, )
Yangtze River (P<0.05). wet weight. (13.0+3.0~295+80 ng/g, ) ek
®3 ARE&%EF PFOS ZEKT
Tab. 3 PFOS concentration levels in different fish species nE
) PFOS/(ng-g", )
region fish species muscle liver reference
izt Lophius litulon 1.91 3.14 [16]
fify Sebastods schlegelii 0.19 0.74 [16]
Hexagrammos otakii 0.37 0.53 [16]
Dalian Paralichthys olivaceus 0.29 0.51 [16]
Synechogobius hasta 0.18 0.54 [16]
Aristichthys nobilis 0.15 1.19 [17]
Oreochromis niloticus 0.05+0.01 1.00+0.37 [17]
Guangzhou Carassius auratus 0.10+0.03 0.47+0.20 [17]
Cyprinus carpio 0.41+0.30 3.18+2.85 [17]
Pelteobagrus fulvidraco 18.62 - [25]
Taihu Lake Aristichthys nobilis 4.13 - [25]
Carassius auratus 53 37 [19]
Cyprinus carpio 8.7 150 [19]
Pearl River Delta Oreochromis niloticus 14 230 [19]
Oncorhynchus tshawytscha 7-190 33-170 [13]
Coregonus clupeaformis 97-170 33-81 [13]
Michigan Waters, USA Salmo trutta <17-26 <6-46 [13]
Leuciscus cephalus 1343 123+15 [26]
Roter Main River, Germany Gobio gobio 80+17 295+80 [26]
Coreius heterokon 1.39+0.58 5.56+1.32

Upper Yangtze River
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Residual characteristics of perfluorinated sulfonate in Coreiushetero-
don from the upper Yangtze River

SHEN Ziwei', RU Huijun', LI Yunfeng', ZHANG Yan', WU Xiangxiang', LI RONG', LI Aihua®, GUO Li%,
NI Zhaohui'

1. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;
2. Hubei Provincial Environmental Monitoring Center, Wuhan 430072, China

Abstract: Perfluorooctane sulfonate (PFOS) is a typical perfluorinated compound and a new environmental
chemical pollutant found worldwide. PFOS is a potential threat to the environment and public health. Studies on
PFOS pollution in China have focused on the aquatic environment and some aquatic marine organisms, but little
attention has been given to wild populations of freshwater fish. The upper Yangtze River is inhabited by 112 en-
demic and several rare fish species. However, the effect of PFOS pollution on fish in this area remains unclear.
Brass gudgeon (Coreius heterodon), the main commercial fish species in this area, was sampled at Baixi, Yibin,
Luzhou, and Chongqing cities in April, September, and December 2013, respectively, to clarify the status of PFOS
residues in fish inhabiting the upper Yangtze River. A total of 36 brass gudgeon individuals were sampled, and
PFOS content in 98 tissue samples, including three different fish tissues, were detected by ultra-performance lig-
uid chromatography-tandem mass spectrometry. A mean value of 2.72 ng/g PFOS (range, 0.33—-10.14 ng/g) was
detected in all fish samples. The highest mean PFOS concentration was found in liver (5.56 ng/g), followed by
muscle (1.39 ng/g), and the lowest concentration was detected in gonad (0.62 ng/g). A highly significant difference
in PFOS concentration was observed among different tissues (K-# test, P<0.01).These results are consistent with
some previous studies on PFOS concentrations in wildlife; that is, PFOS concentrates more easily in the liver than
other tissues, which may be explained by the high binding affinity of PFOS for liver fatty-acid proteins. In addi-
tion, muscle PFOS concentrations were significantly different among different river reaches (main effects ANOVA,
P<0.05). The PFOS concentrations in all detected tissues increased significantly with increasing fish age (main
effects ANOVA, P<:0.05), indicating that tissue PFOS concentrations may be related to food items or physiologi-
cal parameters of different age groups of fish. The PFOS concentrations detected in brass gudgeon were lower
compared with levels measured in species worldwide, indicating a relatively low level of PFOS pollution in fish
species in the upper Yangtze River.

Key words: brass gudgeon; Coreius heterodon; PFOS; residual; upper Yangtze River
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