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Abstract: The content of polycyclic aromatic hydrocarbons (PAHSs) in 29 different aquatic products consumed by residents of Ningbo
from 2013 to 2014 was determined using gas chromatography-mass spectrometry (GC-MS) to analyze seasonal accumulation patterns. The
PAH exposure dose in the aquatic products consumed by Ningbo residents and the resultant health risk were evaluated. The results showed that
thetotal contents of 16 PAHs (wet weight) were 46.31 £40.19 (spring), 46.01 +22.20 (fall), 31.93 +19.13 (winter), and 26.62 +24.41 ng/g
(summer). The average dose of exposure to PAHs of the urban and rural populations via consumption of contaminated aquatic products were
4584.01 +1212.68 and 3523.81 £932.21 ng/d, respectively. The incremental lifetime cancer risks for urban and rural populations were 5.27 +
5.78 < 10" (urban) and 2.94 +1.81 <107 (rural), respectively, which were higher than the acceptable risk (1.0 x<10°) and lower than that
suggested by the United States Environmental Protection Agency (1.0 < 10). These results indicate that there is a potential risk of cancer to
Ningbo residents consuming local aquatic products, requiring urgent attention. The uncertainty coefficient of variation of cancer risk associated
with PAHSs for the rural area (0.20) was higher than that for the urban area (0.16). Ep is an important factor that should be controlled to reduce
health risks.
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R 2 TRERBRAK~MD 16 ¥ PAHs IEE (ng/e)
Table 2 Content of 16 PAHSs in aquatic products consumed by Ningbo residents

= A% A% 15
ity
PAH ¥ 4FRE 4% 4¥EE 4% 4¥EE &% 4%iHE %
lngf)  Ingle)  fngl)  /nglg)  Mnglg)  /nglg) - Mngl)  Mnglg)
NA 7924259 0.00~23.20 3.90#2.09 0.00~13.79 4.66+42.65 0.00~19.81 10.77#47.71 0.00~52.57 76.67
ACL 0674043  0.00~3.10 1.2940.44 0.00~391 1294048 0.11-3.76 0283012  0.00~0.90 95.33
AC 169075  0.22~646 1.364.54 0.00-451 123485 0.00~7.05 0.694).32  0.00~2.68 91.00
FL 4884212 0.00~17.83 5.31#256 0.00~17.30 3.15#.45 0.00~11.06 1483094  0.00~6.73 86.67
PHE 18.8946.43 0.00~52.14 10.47#4.53 0.00~31.63 14.21#10.66 0.00~105.29 6.2444.15  0.00~24.47 90.33
AN 0.16#0.43  0.00~4.64 081454 0.00~4.14 198#.38 0.00~13.33 0.62#0.48  0.00~-3.40 49.33
FA 110#4.19 0.00~10.77 1.28#.18 0.00~12.11 250#.55 0.00~10.77 257#.71  0.00~10.45 58.33
PY 139#.77 0.00~13.48 0.394.58 0.00-599 7214863 0.00~-87.95 297#.92 0.00~12.66 47.33
BaA 0.83#.56 0.16~6.33 220#.17 0.00~6.71 144#.15 000-825 1.25#.76  0.00-3.68 76.00
CHR 0.00 0.00 0.0320.05 0.00~045 1.04#.00 = 0.00~6.46 0.33#.26 0.00~1.84 23.67
BbFA 0424059  0.00~525 0.11#0.12 0.00~0.75 0424057 0.00~3.98 0.13#0.18 0.00~1.62 30.67
BkFA 151#4.43 0.00~1295 0.75#.72 0.00-4.10 1.82#.88 0.00-1524 0.76#.70  0.00~3.60 44.33
B[a]P 260#.56 0.00~13.82 0.414.57 0.00~3.73  090#.73 0.00~16.39 153#.17  0.00~7.21 29.33
IP 293#.92  0.00-4.14 263#.42 0.00~9.02 280#2.16 0.00~17.70 0.6520.85  0.00~5.81 57.00
DBahA 1.02#4.13  0.00~-5.97 © 0.77#0.93 0.00~5.88 0.74+.34 0.00~5.81 0.21#.15 0.00~1.25 24.33
BghiP 0.00 0.00 0.00 0.00 0.77#.08 0.00-9.99 021420  0.00~1.43 6.33
34.20+10.31 23.1448.81 26.52+3.71 20.09+1.57
1&IR PAHSs 6.32~96.84 0.11~63.08 1.13~130.60 0.03~65.79 -
(74.35) (72.95) (57.45) (65.53)
3.3313.04 3.89#+.91 12.1849.11 7.1243.89
% 2% PAHSs 0.16~22.38 0.05~20.33 0.00~90.63 0.00~26.89 -
(7.22) (12.30) (26.39) (23.22)
. 8.4842.65 4.6742.36 7.4635.14 3.45+.84
=3 PAHs 0.06~21.26 0.00~15.14 0.00~37.48 0.00~10.06 -
(18.43) (14.75) (16.16) (11.25)
BEC 8.3045.79  0.06-33.30 4.8534.71 0.02~30.38 5.35#5.24 0.01~3040 2.69#2.83  0.07~6.14 -
>PAHs  46.01422.20 11.02~102.8 31.93#19.1 6.41~79.43 46.31440.19 5.55~221.23 26.62424.41 3.72~81.70 -

i APRFTANIBEEATRKERPIRIR, PR EHIRPAHS S Z 5K T & FPAHSE 2B 6B 5 (%)

AL, EHIE 1 ] LR I AR A ) T £ sy
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AR E N HE, K70 PAHs {2 E 581
1859 160.30 ng/gt™®, FrikHh[X 246 PAHs 58 5 &
4 155 nglg~118 ng/g?, it X £ 2 PAHS {RE
484 61.2nglg, BEC {9 1.52 ng/g™®, HLiK ™ i
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consumption of aquatic products by Ningbo residents
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PAHs } BEC HZ&FE &IPS K. HiE 2 a7, IR
FURMER PAHs HREGEEN: HFEKE>AFSE
Z=, g6 1 SRR PAHS &, PAHs H Rk
B K NEZE R, =R,
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[FEE, AN E R BEC HR&FZEN: K&K
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H % 8 & 7> 7 N (6435446438 ) ng/d
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Fig.3 Cumulative probability distributions of BEC exposure via
consumption of aquatic products
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Table 3 Monte-Carlo simulation for probability distributions of cancer risks via consumption of aquatic products

RFEIESZ FAFHMA A E LA 5% R 1A 95% A8 ERFEHCV
K= S (BRAL) 5.27x10° 5.78%10° 5.08x10° 1.48%107 1.69%10* 0.09
KES (RAT) 2.94x10° 1.81x10° 2.49x10° 6.40%10 9.44x10° 0.16
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