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Abstract: Objective To assess the health risk exposed to polychlorinated biphenyls (PCBs) , the levels of Indicator
PCBs in aquatic products in China was investigated. Methods The concentration of seven indicator PCBs (PCB 28, 52,
101, 118, 138, 153, 180) in 100 aquatic products samples, 22 species in total, which were collected from 7 major
producing provinces in China were analyzed by isotope dilution - gas chromatography-triple quadruped tandem mass
spectrometry (GC-MS/MS). The health risk of Chinese residents exposed to Indicator PCBs through aquatic products was
assessed basing on the consumption date of aquatic products in China. Results The concentrations of the seven indicator
PCBs (X ,PCBs) in 22 species aquatic products ranged from 3. 62 to 1 755. 23 pg/g, which was a low level on a global scale,
and all were lower than the maximum limit of aquatic products stipulated in GB 2762—2022. The concentration levels were

significantly difference among species, with marine fish and crabs were significantly higher than freshwater fish, shrimp and
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shellfish (P<0.05). Through fingerprint characteristics and principal component analysis, it is found that PCB 153 and

PCB 138 were the main fingerprint features, and most of the samples had similar sources of contamination. The average

daily dose of X ,PCBs in aquatic products in the six provinces ranged from 0. 02x107 (Liaoning) to 2. 40x10™° mg/(kg-d)
(Zhejiang) , Hazard quotient (HQ) value ranged from 0. 01x107 to 1. 20x10™", and CR value ranged from 0. 04x107 to

4.79%10°°. Conclusion

The level and average daily dose of > ,PCBs in Chinese aquatic products were low. HQ values

were less than 1, indicating low non-carcinogenic risk. At the median pollution level, the carcinogenic risk value

of Y _PCBs in aquatic products in Fujian Province was 1.79x107°, which exceeded 1.0x107°, indicating a certain

carcinogenic risk.

Key words: Aquatic products; persistent organic pollutants; indicator polychlorinated biphenyls; contamination level;

risk assessment
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Table 2 Levels of > ,PCBsin 22 species aquatic products (pg/gww)
Hik PCB28 PCB52 PCB10l PCB118 PCB 138  PCB 153 PCB 180 S .PCBs S PCBs
X X % % % % % % Ul
K 52.80 82.53 112.43 79.22 143.23 246.82 86.28 803.31  633.00~976.40
g 22.63 71.78 105.66 85.23 139.16 301.64 75.50 801.60  369.83~1755.23
ok fa fif; £ 16.39 47.90 94.23 75.74 91.98 160.87 35.89 523.00  313.81~736.85
o L5 17.62 46.85 78.50 62.14 78.39 127.40 28.92 439.82  324.36~552.77
1 B Al 9.14 22.27 42.62 49.65 70.23 130.67 46.01 370.60  354.46~386.75
5 11 13.21 26.32 41.22 34.84 53.42 96.16 26.98 292.15 91.64~566.24
i3 #1 30.45 49.31 74.09 70.46 109.61 178.19 64.64 576.74  435.87~678.16
fie £ 7.68 27.74 8.48 19.56 30.15 41.51 8.16 143.27 51.17~254.53
oK fa i 41 12.14 12.27 16.84 20.49 23.29 25.68 12.69 123.40 13.56~302.50
iy £ 7.66 11.37 15.87 13.47 20.31 34.93 12.97 116.60 98.64~159.80
fifg £ 5.87 7.19 4.34 2.85 2.98 3.91 1.14 28.27 14.29~51.80
INTEER 10.27 13.99 14.63 23.12 26.80 42.28 11.94 143.03 3.62~274.43
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Hi 72.95 5.66 36.27 185.49 184.14 288.16 122.53 89520  351.91~1429.58
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B ¥ 9.08 7.31 26.77 49.48 77.96 193.41 36.20 400.21 128.78~952.17
TR 2422 7.54 6.87 57.45 80.95 146.48 28.39 351.91  351.91~351.91
LAl 4.51 8.71 13.83 10.59 12.20 31.96 2.62 84.43 12.87~164.40
il B3 D 2.42 5.39 5.77 4.07 5.01 17.62 1.84 42.12 13.34~96.55
fif) £ 1.98 2.14 1.67 1.45 n.d. 1.66 n.d. 9.81 6.49~14.67
PEE S fif 41 2.94 5.61 12.60 10.51 15.59 28.43 8.61 84.29 25.15~149.57
i 1o 42.76 52.56 67.32 63.46 90.86 145.55 46.45 508.97 32.32~1 000.96

T RS R M 2 IR B I, R A (n.d ) #2203 55

2 Kruskal-Wallis K356 7087, JC 3% 22 5 (P>0. 05) .
WE 1R, A XK 7= 5 PCBs 41 4
fEARL, DL S 4448 PCB153 Ml PCB138 &, 5 b4y
40% , FR o TR L AR = SRR . AT
wr =1 L 2%

% o2 (I 222

wi «=p HIN 2%

i =12 (L 2%

e o200 IS P77

wae o) (IR 772

i e T2

QIR

SR SEARHR AT 2 5 1 T 5383 e A P ) e Sl AT B
S5 v i B N R BE KA O o SRBLEY PCBs ZH URFIEAE
JUARN SR A A DK AR A AR A 15 F)
THESE X R T FE K i PCBs (975 5L BUAR o

B PCB28
m PCB52
PCB101
PCB118
B PCB138

B PCB153

O PCB180

0% 20I% 46%
%1
Figure 1
F o4 Bt 8 s (] 2) , PCB153 1 PCB138
A KOl RIS 28 — FE i PCL B K
M DTk SR R AT R, B T A 28O 2
BB, FUA AR A T B8 R VLAY 7 R SRS IR
il AT HL, B R R4 1K = A ALY TS TR
2.3 fEERR XU AL
2.3.1 H¥REEE
6 4 iy K 77 26 S ,PCBs () ADD {H {5 Bl K
0.02x107(iL T ) ~2. 40x10° mg/(kg-d) (#IT.) , °F
YIH 0.29x10° mg/(kg-d) . ko HKFEm S, H

60% 80%

100%

ANTE) A 473 7K™ it ep 7 #4878 PE PCBs I9VR BE ' 43 L

The percentage levels of indicator PCBs in aquatic products from different provinces
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Table 3 Health risk value of aquatic products in 6 provinces

e ADD/[mg/(kg-d)] HQ CR
P 0 Min Max Pso Min Max Pso Min Max

AR 0.13x107° 0.09x1077 0.80x107° 0.67x107? 0.05x107 0.40x107" 0.27x107° 0.02x107° 1.61x10°°
b 0.35x107° 0.41x1077 2.15x107° 1.75%x1072 0.21x107 1.07x107" 0.70x107° 0.08x107° 4.29x107°
Wi 0.25x107° 0.25%x1077 2.40x107° 1.23x1072 0.12x1072 1.20x107" 0.49x107° 0.05x107° 4.79x107°
Bl 0.09x107° 0.03x1077 0.70x107° 0.42x107 0.01x107 0.35x107" 0.17x107° 0.05x1077 1.41x107°
g 0.90x10™° 0.18x1077 2.22%x10°° 4.48x107° 0.09%1072 1.11x107" 1.79%10° 0.04x107° 4.44x107°
i 0.05%x107° 0.02x1077 0.20x107° 0.24x1072 0.01x1072 0.10x10™" 0.10x107° 0.04x1077 0.40x107°
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