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Abstract: Levels, spatial and temporal trends of 16 polycyclic aromatic hydrocarbons (PAHs) in oyster Crassostrea
rivularis along the Hainan Island coast were investigated from 2009 to 2014. Results showed that the total concentrations
of PAHs in oysters ranged from 289 to 2426ng/g with an average of 856.7ng/g on a dry weight basis. The PAHs levels
from Hainan Island coast fell within moderate levels compared with those from other coastal areas in the world. The
average concentrations of PAHs exhibited definite spatial differences and decreased in the order : Basuo Harbor> Yulin
Harbor> Maniao Harbor>Dongzhai Harbor. Based on Mann—Kendall test, only Basuo Harbor showed a significant
increasing trend (P<0.05). The composition of PAHs was characterized by 2~3rings of PAHs (ranging from
62.3%~92.5%). PAHs may originate mainly from petroleum and combustion of oil. Risk assessment suggested that the
cancer risks in oysters from Basuo Habor exceeded the maximum acceptable risk (10™), but did not reach the serious
cancer risk level (10 *), while the cancer risks in other sites were acceptable. Further assessment suggested that daily
intake of edible oyster tissue from Basuo Habor and other areas of Hainan Island should not exceed 56g and 67g,
respectively.
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Fig.1 Sampling sites of oysters along the coast of Hainan
Island
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Table 1 BaP toxicity equivalency factor (TEFs) for
individual PAHs
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FHEYRRAT MY ERET
PAHSs 215 PAHSs #4153
TEFs TEFs
NA 0.001 BaA 0.145
ACL 0.001 CHR 0.0044
AC 0.001 BbFA 0.167
FL 0.001 BKFA 0.02
PHE 0.001 BaP 1
AN 0.01 P 0.055
FA 0.001 DBahA 1.11
PY 0.001 BghiP 0.01
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Table 2 Concentrations of PAHs in oysters along Hainan Island coast from 2009to 2014 (ng/g, dry weight)
e ARIEHs ik J\ ik Mk
AN 3 PAHs 415>
T W P M P R P v
25 ZENA 213~401 1773 20.7~289 1284 343~1110 5835 347~360  250.0
JEM ACL 256~5.54  3.78 3.54-6.56  5.03 321~105 645 322~7.83 483
J& AC 17.8~202 1129  283~245 1414 456~228  140.6 89.5~190 1117
3 5 7 FL 442~132 886 73.1~157  116.4 40.5~287  140.0 80.3~266  115.5
3E PHE 88.2~186  138.0  83.0~288 1789 119~592 264 78.4~216 1787
# AN 7.28~169  12.8 959255 168 11.9-53.7 274 8.34~250  17.0
Pi R FA 10.1~288  19.8 12.6~56.0  31.3 16.3-98.8 4438 932763 345
45 W PY 10.8~104 409 135~124 608 223-236  85.0 32.6~813 510
I [a] i BaA 036~2.76 121 0.69~328  1.63 0.71~8.17  2.73 0.55~437  2.16
HCHR 2.05-9.18 574 202116  6.79 3.07-23.6  9.15 1.55~16.1  9.33
F I [b] 7% B BbFA 1.68~17.7 697 422101 756 470~223 991 3.40~119  7.70
5 3% FEFH[K] 7% B BKFA nd~247 0.9 nd~430 156 nd~124  2.02 nd~570  1.64
% [a] L BaP nd~455 129 nd~438  1.04 nd~2.55 0.2 nd~7.58 197
—2KJf[a,h] B DBahA n.d.~1.69 0.39 n.d.~1.53 0.36 n.d.~5.78 1.33 n.d.~3.43 1.43
Bi%[1,2,3-cd] i IP nd~156 297 nd~6.73 112 nd~9.89 227 nd~292 577
6 1K #H[gh,il4E BghiP nd~1.06  0.18 0.42 0.07 n.d~231 0.46 nd~528  1.03
> 1PAHs 289~1050  613.6 515~994 6993 425-2426 13208  536~1173  793.0
VE: nd TR AN H
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Table 3 Comparison of PAHs levels in oysters from Hainan Island with other locations
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Fig.2 Spatial distribution of PAHs in oysters along the

coast of Hainan Island
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Fig.4 Composition patterns of 16PAHs in oysters along

the coast of Hainan Island
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Fig.5 Isomeric ratios of FA/(FA+PY) and BaA/(BaA+

CHR) in oysters along the coast of Hainan Island
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Table 4 BaP equivalent concentration (BaP.y) of PAHs in
oysters along the coast of Hainan Island(ng/g,wet weight)

Sy AEEW S )k Mk P
2009 0.86 0.75 0.49 1.24 0.84
2010 1.51 0.46 1.66 1.34 1.24
2011 0.36 0.31 0.32 0.45 0.36
2012 0.52 0.49 0.47 0.45 0.48
2013 0.86 0.82 0.56 2.15 1.10
2014 1.00 0.76 1.47 1.23 1.12
P 0.85 0.60 0.83 1.14
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Fig.6  Spatial distribution of BaP equivalent concentration

in oysters along the coast of Hainan Island
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