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Abstract; In order to investigate the pollution characteristics of polycyclic aromatic hydrocarbons, (PAHs) in sedi-
ments and fishes of typical wetland environment in Guangdong, surface sediment and fish samples from wetlands
were collected in October, 2014 and April, 2015, respectively. Main source and risk assessment of 16 US EPA pri-
ority PAHs in the study area were examined. The results showed that the concentration of PAHs ranged
from 1394 to 1 134.3 ng-g~' dry weight in the sediment samples and ranged from 11.1 to 33.9 ng-g~' wet weight
in the fish muscle samples. The concentrations of total organic carbon (TOC) were highly significantly correlated

with those of 2-rings, 3-rings, 4-rings and 5, 6-rings of PAHs respectively. PAH isomer pair ratios analysis indica-

E€WA . EHEK RS HF AR AT H (31600420 ) 5 Hr K =Bl 2 B FEBE o Je B2 25 PERHIT e BT B A BEIF L 55 3 B I 4 0 H
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ted that main source were derived from petroleum emission and combustion in the sediments, while from mixed

combustion in the fish muscles. The ecological risk of PAHs in surface sediments was relatively low but more at-

tention were needed to be paid. The carcinogenic risks through fish ingestion were in the range of 2.25x107° ~4.23

%107 and slightly higher than the baseline value of acceptable risk (10™°). Based on the maximum acceptable level

of PAHs cancer control, the maximum acceptable daily intakes of fishes should be 124.5 ~234.6 g - d”'(by wet

mass) in the study regions. Although little carcinogenic risks were found in these fish species, it should be con-

trolled when ingested by residents.

Keywords: polycyclic aromatic hydrocarbons; wetland environment; source; risks
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Table 1 Summary of total PAHs in surface sediments from various estuary and coastal regions
i1 Tit/(ng-g™) e S 3k
Location Concentration/(ng-g™") N References
MEERIEH Haizhu Wetland 139 ~1 134 15 AHF5E This study
FH¥ETE Baiyangdian Lake 163 ~861 16 Gao et al.®”!
BRI Pearl River Estuary 189 ~637 18 Luo et al.?%
FLIEIRHL Zhalong Wetland 31.9 ~290 15 Liu et al.B!
K3 Maipo 85 ~373 15 Liang et al.P?!
K111 Yangtze Estuary 31.8 ~384 16 Mu et al.B!
KIHHiI8 Taihu Basin 337 ~7 398 16 Yu et al.?4
JEZ A River Nile 723 ~1 078 11 Omar et al.®]
212945 New York Harbor 1 900 ~7 000 22 Yan et al.B¢]




302 s #F

F14 &

SI_S4 S7 S1 84 S7 SI S4 St ¢

[=))
(=]

AR BE/%
Abundance/%
S
(=)

[\
(=]
T

\§

o™ piloti® rt%aw
AT ‘Such Y l tchmy Tdﬂp Ci P it Cyp\’m
Hypop M@g

C2-ring SN 3-ring 4-ring s~ 5-ring zzz6-ring

0

6 EIREMEEAA T 15 FEIRFE R AR ST
Fig. 6 The composition of 15 PAHs in the muscles
of fishes from the Haizhu Wetland

FELL3 A4 B E, A0S 2R R
f933.0% ~59.9% F110.1% ~27.7% , XF T AR
FEARY [ —Rh = | LA SPAHSs (195 f# 51
Wy SPAHs & 8L B HEE AR — 2 WA [ £
KZ R Z I IF R0 & w2200 T 5 HARE T i mA:
TG I HEAHOCHN i 52 B LA A 15 YRR B 5 )
2 HIH T N A2 g Y i b 23 0 b
)& KT SRR BRI S LA Th 2 3805
fe & A T rh AR AKF i R TR (50 ~ 57 ng- g
dw) RIS AN B30T 5 (5.45 ~ 17.9 ng- g™ )™ Y 5 4
H/NEPETE(T S ~624 ng-g )" S R I (259 ~
90.6 ng-g ) AT S AR Y AR T ORI A 8.3
~325 ng-g )™ FRIL=/I(1.91 ~130.7 ng-g™ )™
FUE T @9.6 ~251 ng-g )M EYIA TR SR,
2.2 RIFVURYH 23005 R R R BT
RIZKETRY i 2300718 — AFZE AN R i

ANER GRS 3S e fiis KT IR L Kl
it . A R T AR T 25 R R
SRR, A BE A% £ 3 2 1 A D I HE ) B2 T vk
PRt , 28 5 AR A T AR ) v 22 38 05 2 [) 2R ) L {1 Ak
PAHs (R IEIZ &, anlEl 7 frs, 45 R &, Flw
202 {ETEEERIE M U AR ) R ER 40 3 A T 0.4
~0.5 ZIa], HAAN AR S/ T 04 80K T 05,5
B T B9 R JZ TURRY) vh 2 805 J 1Y) 32 Bk ]
RESE IR AR | [A] B A7 A /D St Tl HE i v i
WRBEKUE ; BaA228 (HTE T A RAE RUH AR T 035,
Ut P TN A= 9 I 55 o Y AR A 2 vl RV b 3R 2 DU RR
Yrh 25 R B EOR IR Z — 5 T I BRI %
JZUTERYI T InP276 {H, 45 R 3R W, Br A~k A F
02 ~0.5 ZI[aAh, KERFHKT 0.5, i — kL%
5T X S AF 76 AR B RMIR b A A= 1) BUR BE TR &
He

LA UL B8P B 45 R AT LUE T 2R 1 b
FZ VIR 23055 4815 e 3 BRI T4 i HEROR
{&Mikf?f.sﬂ k%%ni%ﬁ%wkﬁﬁ LRIfER ., X '?@Ek
T M5 YR AN 2 H AR IG V5 YLl S Tl i5 YRR 4210
'h%f?ﬂﬁ% 8 ,#ﬂ%ﬂixﬁﬂ%%ﬂ%,mmiu&
PR 5 o8 P JRE ACHE I TRk i A6 349 i A () A
M Z A5G L
2.3 RIZVIRY) St Z 3005 B 0 XU PPAN
2.3.1 RIZVIBRYh Z 5518 0 A= 8 K AN

AR TR A (), 38 A APk T T R
R H TR Hh 22 9105 8 1 o e B ME(E SQC (36 3), I
XP A KU 64T T A, AP SQC E S
A 5 2 B AR A7 A B K 22 5%, R il J& Ace  Flo
Ant Flu Fl Pyr #B3 K T X5 i i ERM i, Il BaA |
Chry 11 BaP WL ik XT3 ) ERL {H, 1 B Fh 91
G0 2R AT B AR ELE A TR

®2 ARAHREBANAFSREEHTRRR

Table 2 Summary of total PAHs in muscle of fishes from various estuary and coastal regions

Hb s St /(ng-g™! ww) FEE S e DTN
Location Concentration/(ng- g™ ww) N References
HFEE B HE Haizhu Wetland 11.1~339 15 AHFSE This study

/N PEVE Small Baiyangdian Lake 75~624 16 Xu et al.¥!
LRI Chaohu Lake 259~906 16 Qin et al.#!!

ERIT. =AW Pearl River Delta 191 ~1307 16 Kong et al.**!
JE 1175 Xiamen Harbor 496 ~251 16 Li et al.*

K Taihu Basin 83 ~325 15 Wang et al.*!

K3 Maipo 50 ~57 (dw) 14 Liang et al.B?!

ARASEHTTS The Gulf of Naples, Italy 545~179 16 Perugini et al.®’
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Fig. 7 Plots of PAHs isomer pair ratios for source

identification of sediments from Haizhu Wetland
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AT HB , AT TR RE R FH SQG 325 XM R 1l
RZVURY o PAHs #E47T T A 25 KU PEM, 25 S8 an
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ISR A 5 AR PPN 1) v (A 22 AR, 7™ F 1Y)
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Table 3  Ecological risk assessment of PAHs compounds in sediments of Haizhu Wetland
&Y sQc ERL ERM AR5 (ng-g™" dw) RCF>1 Hyibfis
Compounds fng-g™") fng-g™" dw) fng-g™" dw) This study/(ng-g™" dw) Stations with RCF>1
Acy / 44 640 040 ~2.43(128)
Ace 18 827 ~185 576 16 500 090 ~23.3(6.39) S8
Flo 39 649 ~390 824 19 540 3.17 ~394(16.0) S4 . S5.S8,S89 .S10
Phe / 240 1 500 112 ~158.7(75.0)
Ant 551 259 ~5 433 838 853 1 100 334 ~26.6(13.5)
Flu 23 912 ~235 706 600 5100 359 ~147.2(57.6)
Pyr 145 913 ~1 438 282 665 2 600 15.0 ~183.9(93.6)
BaA 349 ~344 261 1 600 893 ~779(374)
Chry 126 ~124 384 2 800 12.6 ~123.5(59.3)
BbF 944 ~98.1 / / 434 ~153.4(692)
BaP 328~3232 430 1 600 8.79 ~70.7(33.7)
InP 56.5~556.5 / / 5.08 ~43.0(20.1)
DbA 313 ~309 634 260 0.89 ~5.05(1.77)
> PAHs / 4022 40 792 1394 ~1 1343(564.6)

LGS AR A AR HME /) FoRBEAXAME, SQC F/m LAY it 3Ll | ERL 2 R A= W3 P30 X [ IRME , ERM 27 A 435 P08 X 0]
5 1E , RCF 267 KUK 2250, RCF = LAY vh 22 IR 9542 ik /ERL

Note: The data in brackets are arithmetic means. / means no value was indicated. SQC represents sediment quality criteria; ERL represents effect range

low; ERM represents effect range medium; RCF represents relative contaminated factor, RCF=PAHs concentration/ERL.
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