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Residues and Risk Assessment of Polycyclic Aromatic Hydrocarbons in the

Surface Sediments and Marine Organisms from Dapeng Bay, Shenzhen

SUN Run-xia'”?, KE Chang-liang' , GU Yang-guang' , LU Teng-teng', DU Fei-yan'", MA Sheng-wei', LIN Qin'
(1. Guangdong Provincial Key Laboratory of Fishery Ecology and Environment, Key Laboratory of South China Sea Fishery Resources
Exploitation & Utilization, Ministry of Agriculture, South China Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Guangzhou 510300, China; 2. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 3. Post-
doctor Research Station, College of Oceanography and Environmental Science, Xiamen University, Xiamen 361005, China)

Abstract: In order to assess contamination by polycyclic aromatic hydrocarbons ( PAHs), surface sediments and marine organism

samples of fish, shrimp and shellfish were collected from the Dapeng Bay, Shenzhen in October 2011. Concentrations fof sixteen
priority PAHs were determined by gas chromatography and mass spectrometry ( GC-MS). The total concentrations of PAHs ( Z PAHs

) ranged from 216.56 ng-g™' to 1314.92 ng-g~" dry weight in sediment samples and from 70. 88 ng+g~' to 251.90 ng-g~' wet
weight in biological samples, respectively. The mean concentration was the highest in fish (171.52 ng-g™'), followed by mussel
(134.75 ng+g™") and shrimp (123.35 ng+g™") in the studied marine organisms. Compared with those in other water bodies around
the world, PAHs pollution in the studied area was at medium level. The dominant fraction in the surface sediments was the 4-ring
PAHs. Identification of PAH sources suggested that PAHs in Dapeng Bay were likely originated from both pyrolytic and petrogenic
sources. The most abundant PAHs were 3-ring PAHs in the tissues of organisms, which may be governed by their feeding behaviors,
habitats, and bioavailability of PAHs. Ecological risk assessment indicated that PAHs in surface sediments might have adverse impacts
on local ecosystem. Health risk analysis revealed that the potency equivalent concentrations of BaP to the total PAHs in marine
organisms from Dapeng Bay were relatively high and may cause some concerns on human health by consumption.

Key words: Dapeng Bay; sediment; marine organism; polycyclic aromatic hydrocarbons; risk assessment
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Table 1  Different species and relative parameters of sediments and the marine organisms analyzed from Dapeng Bay

FEdh S #4 K/ em RTE/g NEWi/ %
2 T B Osteomugil ophuyseni 9.0~11.5 10.4 ~27.1 3.37
SONNST @ Sardinella aurita 12.1~14.5 25.9~57.4 4.57
B Konosirus punctatus 16.5 ~20.0 100.3 ~170.0 10. 40
TR Polydactylus sextarius 9.8 ~14.4 19.7 ~52.6 0. 60
WRE Fe g AR IR Metapenaeopsis palmensis 1.3~3.2 2.8~9.1 0.58
1S EAiLy Trisidos tortuosa 8.5~11.2 — 1.25
AR AR Crassostrea rivularis 7.8 ~15.1 — 1.26

LB — — — — 1.80"

1)TOC/ %

1.2 PAHs Zr¥r
1.2.1 FESRTALEE

DUBUYIRE S A B 7 9 2 5 1 I 250 1)
AT, AR RIS ¢ 58 B 0K B B AN (i

HBET TS yrh 600°CHE 4 h) BF B4 5] BT H 2
LA, 20 mL 1F 2 %8 A 5 H ke iR A 7 57
(PRFIEE R 2: 1) #8752 H 20 min, B0 5K 135
MR RO, HERERC K, G HIFR, ThE
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JBEZEATAT VR MR 4 o 2 S % 1 mL, R
1.2.2 BRI

FES R Agilent 7890A-5975C S AH (4,155t ik
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kbR o3 G ERE, SERE SO 1 ply SRR IR E
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BT (SIM) B
1.2.3  JrEfpiEs B

Srprid R IRE TR A L bR A, ST
P FEFUMARTATAE | B AL EATAESEA T 0T i R UE A
FradEd. kb kA FR R Btk &, &
BRI A M R AR SZ B Y. bR ZS FH RHSCR A

83.62% ~115.45% ,ELFTfintr B3N 79. 81% ~
112. 17% X FRIEDR 220 2. 86% ~12.79% .
1.3 HAbSErth

DURRY) A5 ML (total organic carbon, TOC) 43
PR S AR B 2 BE Ol v WS TS ) (GB
17378.5-2007) ; A=Y i & & Bk H LR &
i 75 R U T A

2 HR5IE

2.1 RS RZIURY MA YA PAHs & &
Saxiil

KME S )2 DU PAHs B yu R 216. 56
~1314.92 ng-g' (T, TH),F¥MEN 572.65
ng-g” ' BREIIE(1,2,3-cd) EERIZEFF (g, h,i) FEAR
ek i oh  HiAy 14 B PAHs 9K (% 2). 5
HRFRIEE R 4P B AN A1 Y 2006 ~ 2010 4 KT8 725 75 vk 1
XPLA T PAHs WM 2558 (114 ~ 152 nge-g™') Xt
R B, ABFSE T PAHs S AT R, U HE 4 3
SRS R T R g R 5 E N AN A5
MEIX (3 3) AL, RIS R )Z DU PAHs & &
b B S YK

x2 ABETRERRYMEYED PAHs HEE" /ng-g ™!

Table 2 Polycyclic aromatic hydrocarbon concentrations in surface sediments ( dry weight) and biota ( wet weight) from Dapeng Bay/ng-g~

1

AT e _ TR A 02 A IR A ES
FieNiE] ¥l FieNie] i FieniE] BifE 10, H ¥l
2 3 PAHs % 13.10 ~342.97 128.40  3.69~67.01  43.15  13.58~44.35 29.21  11.36~19.88 14.32
3 3R PAHs JEM# 1.89 ~16.29 6.22 N.D. ~1.96 0.26 N.D. ~2.24 0.63 N.D. ~2.19 0.49
)ic 1.40 ~24.58 10.68  N.D. ~25.28 8.30 N.D. ~3.87 1.35 2.56~14.47  9.16
Vil 7.54 ~51.42 19. 43 1.82~26.05  10.83 6.08 ~12.35 9.15 15.12~21.12 18.39
8 21.15 ~123.55 51.18  20.78 ~89.75  50.07  12.78~34.51  25.60  21.05~26.50 25.30
A 3.83 ~127.28 51.55 17.33~82.62  46.74  10.33~25.15  19.26  17.20~23.41 21.48
4 3 PAHs %I 0.65 ~19. 85 4.63 2.81~5.57 3.58 2.93 ~4.43 3.93 3.63~9.35 5.21
t 81.98 ~764.49 264 1.90 ~8.30 2.74 2.87 ~4.47 3.55 2.36 ~9.26 5.80
I (a) B 1.89 ~16.98 5.15 N.D. ~3.76 0.19 N.D. ~1.28 0.46 1.81 ~3.95 2.44
b 2.62 ~16.36 5.46  N.D. ~3.25 0.46 N.D. ~1.02 0.71 1.59 ~3.00 2.04
5 ¥ PAHs #%Jf(b) 2¢ B 0.48 ~22. 84 8.50 N.D. ~9.43 1.94  N.D. ~48.39  14.59 4.35~10.99  8.77
HIH (k) TE N. D. ~20.24 7.04 N.D. ~8.90 1.85 N.D. ~40.11  11.94 2.57 ~5.25 4.39
It (a) B 0.70 ~5.09 2.08 N.D. ~3.65 0.56  N.D. ~5.62 1.41 N.D. ~13.25  2.68
ZRIF(a,h) & 1.45 ~23.44 8.34 N.D. ~1.62 0.499 N.D. ~4.19 1.41 1.51~5.12 3.10
6 ¥F PAHs EfiJf(1,2,3-cd) 2 N. D. N.D. N.D.~1.81 0.35 N. D. N. D. 6.11~10.74  8.96
#If(g,h,i)dE N. D. N. D. N. D. N.D. N.D. ~0.82 0.16 1.12 ~2.98 2.25

Z PAHs 216.56 ~1314.92 572.65

70.88 ~251.90 171.52

78.87 ~165.91 123.35 109.94 ~161.27 134.75

1)N. D. FmREHH

M AT RHIE T, MG S Vi 1l 2% SR A S5 3R 2 DR
Y PAHs & & S ABA) A, Horp S12 S13 Al
S14 3% 3 Myl & PAHs & 5, 400l o1 237. 40,
1195. 18411 314. 92 ng-g ™' (& 2) , Al GE SR % 4
(%) e HE DXOR DY 2 S5 58 X (10 SR 58 15 Y DA KO Sk A (1)

ARG S 55, PAHs & EbEE B HS 0 LU R
B BB I A 3 R R A A 2 A 0 Y
WL R — 2. ARSI LMY
TOC % &% PAHs MM EEHNE, " H 2 IE
FISEIE R 2020 R, A58 rf K 7 % 2 T
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AW PAHs & 15 TOC Z ] AN FEAE M Kt (7 =
0.07,P >0.05) ,iX 7] fig 5 W58 X B35 YL U5 1) 2 4
A7 5. AT, KM sk Uy i 3 B A T Y YA A
R AR TG TS K RSB TG e | VS I A Tk R K A
AEIETE K, RSk A RN £ P 0 HE 1 R K A

AL AR VT Yo S X R 1 K B, KOG T g 3
PAHs & V- 1 431 5 75 44 0 S A TR 25 [8) 43 A B
ARG B —BhE. L, AS A3 i i AR08 3= A=
(45 Y i A TT RE 2 52 MR R IS V25 Vg 35 PAHs %5 [
Gy ) F2 B

®3 AEKERERRYMP PAHs B2

Table 3 z PAHs concentrations in surface sediment from different regions
BT B PAHS FiC /g ik
91\“ amn i S B .
HEnGE ¥ifH
e 17 <100 ~ 380 000 — [14]
25 I BT 16 32 ~4120 1918 [15]
FHR L 16 170 ~2 090 831.33 [16]
B PG G PR 16 79 ~487 — [17]
BN TR 16 12 650 ~93 850 50776.7 [18]
i 16 24.7~2079.4 269. 18 [19]
RAT I 16 235 ~ 1812 879.5 [3]
B 15 189. 34 (8]
K 16 216.56 ~1314.92 572.65 E NS
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Fig. 2 Total concentrations of 16 PAHs in surface

sediments from Dapeng Bay

N 2 FEL 3 AT, RSV A= Mk b PAHs &
4 70.88 ~251.90 ng-g ' (B, FH); F¥H&F
AR (171,52 ngeg™' ), MK Z (134.75
ng-g™') MFRIRAK (123.35 ng-g™'); AR
(9 BER (251. 90 ng-g ™) , HURARUCH G @/ T
1(219. 94 ng-g™") | R (116.02 ng-g™") Al
NIk (98.21 ng-g™'). AWFIE P, KT
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Table 4  Ecological risk assessment for PAHs in the

surface sediments from Dapeng Bay

EY ERL ERM %Mﬁ(ﬁi)
/ng-g
% 16 2100 13.10 ~342.97
&I 44 640 1.89 ~16.29
& 16 500 1.40 ~24.58
Vil 19 540 7.54 ~51.42
E[3 240 1500 21.15 ~123.55
w 85.3 1100 3.83 ~127.28
W 600 5100 0.65~19.85
B 665 2500 81.98 ~764.49
#If(a) B 261 1 600 1.89 ~16.98
i 384 2 800 2.62 ~16.36
I (b) D 320 1880 0.48 ~22.84
I (k) D 280 1620 N. D. ~20.24
HH(a) B 430 1 600 0.70 ~5.09
Bidf(1,2,3-cd) ¥ — — N. D.
I (a,h) & 63.4 260 1.45~23.44
(g, h,i)3E 430 1 600 N. D.
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HE SR A 37 RS

R5 KESEAREMELEYES PAHs 28

REEH (a) EERORE BE) /ng-g !

Table 5 Total PAHs concentrations (> PAHs ) and potency

equivalent concentration (wet wt) of BaP in biota samples

from Dapeng Bay/ng+g !

Y4 Bk > PAHs PEC
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