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Risk assessment of polychorinated biphenyl in fish and shrimp from
freshwater lakesin Yunnan province

LUAN lJie, XU Yan*, LIN Ji, DUAN YI-Hong, LI Cheng-Xi, ZHAO Xiao-Hui

(Yunnan Center for Disease Control and Prevention, Kunming 650022, China)

ABSTRACT: Objective To investigate the pollution level of polychorinated biphenyl (PCBs) in fish and shrimp
from five freshwater lakes in Yunnan province. Methods The PCBs content of fish and shrimp were determined by
gas chromatography-mass spectrometry for assessing the PCBs risk of fish and shrimp in freshwater lakes in Yunnan
province. Results Detection rate of PCBs in fish and shrimp from freshwater lakes in Yunnan province was 90%,
the content ranged from ND to 1.16 pg/kg, and the average value was 0.27 pg/kg, which was far below the maximum
residue limits of PCBs in standard of China. The toxicity equivalent quantity (TEQ) content of the World Health
Organization (WHO) rules were ND~6.51x107 pg/kg, and the average value was 1.21x10 pg/kg in fish and shrimp
from Yunnan freshwater lakes. The TEQ content was low in accordance with the standard of European Union action
limitation. Conclusion People from Yunnan province have a lower dose of PCBs and a low risk of health by
ingestion of PCBs from fish and shrimp in freshwater lakes of Yunnan province.
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Tablel PCBscontent of fish and shrimp in freshwater lakes
i, i B (ug/ke) SEXIME (ug/kg) AERT s HE AR 22 (%) KA (g/ke) WHO-TEQ(pg/kg)
fi 6 0.23 0.038 5.6 0.21 6.79x10°°
) A 0.02 0.003 5.0 0.02 0.613x10°
el
i £ 0.03 0.004 3.0 0.03 0.751x10°°
LIS 0.06 0.010 10.8 0.06 1.79x10°¢
filf £ 0.05 0.009 2.8 0.05 1.64x10¢
Al 0.15 0.025 1.8 0.15 4.45%10°°
H-ifg
fif Aty 0.22 0.036 4.0 0.19 6.53x10°°
iR ND ND ND ND ND
i £ 0.03 0.004 12.0 0.02 0.647x10°°
A 0.03 0.004 8.2 0.02 0.647x10°°
FH 27 163
i £ 0.28 0.047 9.1 0.26 8.44x10°¢
LIS 0.08 0.013 12.3 ND 2.26%10°
filf £ 1.01 0.169 0.7 0.52 30.4x10°
Al 0.02 0.004 10.1 0.02 0.708x10°°
TR
fif Aty 0.63 0.105 1.9 0.52 19.0x10°¢
iR ND ND ND ND ND
i £ 1.16 0.193 1.6 0.57 65.1x10°°
A 0.65 0.108 4.4 0.36 40.4x10°
S i
i £ 0.56 0.094 3.0 0.41 45.9x10°
LIS 0.20 0.033 9.1 0.17 4.95x10°
1 ND F£/R KK
RT:0.00-29.58 NL:
100 f 25.60 1.92E7
90k PCB52 PCB153 TIC MS
14.61 date02
80 F
Zg ] PCB52
3 15.98
50 f PCB101
19.92
40 f
30 F
PCB180
20 29.45
10 f
0 ‘ , ‘ , , 16,98 19.14) 2245 24.22 | 26.82 28.59
0 2 6 10 12 14 16 18 20 2 24 26 28
Time(min)

Bl 1 6%k PCBs HfAch (o
Fig. 1 Chromatogram of 6 kinds of PCB
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Table2 Individual PCB content of fish and shrimp in freshwater lakes
S, ik PCB28(ng/kg) PCB52(ug/kg) PCB101(pg/kg) PCBI138(ug/kg) PCBI153(ug/kg) PCB180(ug/kg)
D ND ND 0.02 0.21 ND ND
) A ND ND 0.02 ND ND ND
Fehis
fig £ ND ND 0.03 ND ND ND
LIS ND ND 0.06 ND ND ND
D ND ND 0.05 ND ND ND
. Hiffy ND ND ND 0.15 ND ND
T
fiff 1 ND ND 0.02 0.19 ND ND
LiS ND ND ND ND ND ND
A0 0.01 ND 0.02 ND ND ND
‘ Hiffy 0.01 ND 0.02 ND ND ND
FH 5% 1hF
fiff 1 ND ND 0.02 0.26 ND ND
LIS ND ND 0.08 ND ND ND
i A1 ND ND 0.52 ND ND 0.49
. fiff 1 ND ND 0.02 ND ND ND
bR
ity ND ND 0.10 0.53 ND ND
iR ND ND ND ND ND ND
kil ND 0.43 0.57 0.16 ND ND
o i 0.14 0.36 0.12 0.02 ND ND
o
i £h1 ND 0.41 0.15 ND ND ND
i 0.03 ND 0.17 ND ND ND

{E: ND £ K i
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M PCBs B XA A, S K PCBs &
HE T HAMM X, K55 2.57 pgkg, HUCHEMMK, K
1.68 ng/kg, VI FHSZM FISEANMEHL X B9 PCBs 45
9043, 0.4, 0.34 pg/kg, LZERILK 2,

RT: 0.00-29.58
3 -
2.57
’é‘o 2.5t
2 2l
ﬂllTH 1.68
- 1.5}
®oql
J%é 0.43 0.42
0.5L 034 - :
AN
| || |
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Hux

Bl 2 &Rk 2 IR Bt A
Fig.2 Total PCBs content in different freshwater lakes
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HRYEAS IS5 S AT, BT R4 A i v 2 @ 3R (PCBs)
e LT GB 2760-2005 (£ Hhys Jedy b ) 12
HURE BY B 2.0 ug/kg, B 0.5 ng/kg.

AR S A IR K1 IA A 0 A 7 Y
WHO-TEQ 4 ¥ ¥ f & 1.2x10° pgkg, # 4 &t
WHO-TEQ f% KfH N 6.51x107° pg/kg, ¥/ 2014 49 J
WK B 5 KA 2014/663/EU 52 B2 E I A B R 2 &
R0 fioh 22 A7 B 7K - (WHO-TEQ)MLE 19 2.5 nglkg.

X 2 EI R AR BT KT, R 3 E I8
M EREEZEKRLITENH L, HEAL N

zwo Em b & R A £ &R o R

(ng/(kg-d));Cm N Z AR MHEE; CR N EREHIRAL
. BW IR JE RIIAE .,

A EE R 2y 2016 B (P ETE REETER ) 12
BERH H A TR 0.05 kg, Ji RAAGIR TR HF

Em
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¥ 60 kg it, ZRABAEN IR FHEA 0.00022
ng/(kg-d), 5 EIEEMERENRETEZ S H IR 0.2
pg/(kg-d)FH L, = B X A ER A LR, 51k A ft e XU
W

K FH 26 B R R R W EBE RS LR AKX

LR=CM*CRXED o st ED Jy i1 30 y, LT Iy
BWxLT

Hfr 70 y' CSF R EUE R 2.0 mg/(kg-d)!', Y4 LRTE
1.0x107°~1.0x 107 B 7 Bosi WU oT LA 2w die i1,
FH LR K 1.9x107°, 5 RS0 i KU/

4 FiL5iTie

MG B RE SR F, PCBL01 N FEETTHIG LY, 5
HoA s 45 AR —50, B KA A Y AR &
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WFFERER P 12 Fp Z WAL A WM EE
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FARANA | I BHE . ARTE 2015 4F 2 M A K BETR A i
Bt SR O TS Y Al K R KA TR
TG PRSI EEE Y, AR R 2 SR
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Yo 2 EWAA WOKIR P AR R P RS e, B
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PR RE £ v 22 IR A 2 53 RSy 114 4 b 2 1 o

HHEA R A BT, 2 F A IR ACHINE Hh R R Py 2
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