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Abstract: Samples of aquatic animals, including thirteen kinds of fish, four kinds of shrimp, and two kinds of shellfish,
were collected from the Pearl River Delta in May 2012. And then, pyrethroid pesticide residue in biological tissue was
analyzed using ultrasonic extraction-gas chromatograph-electron capture (GC-ECD) method. Results showed that the
concentrations of pyrethroid pesticides in fish muscle, shrimp, and shellfish ranged from ND to 3.05 wg*kg", averaged
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0.90 pgkg', from 0.05 to 1.13 wg-kg”, averaged 0.41 wgekg”, and from 0.69 to 1.20 wgekg”, averaged 0.99 pg*
kg, respectively. Detection rate of seven kinds of pyrethroid pesticides were 100% , while in shrimp and shellfish was
75% for bifenthrin. Permethrin was the most detect residual pesticide in fish muscle with a detection rate of 100%,
which also was the highest concentration in fish muscle and shellfish with 52.2% and 55.4% of total pyrethroid pesti—
cides, respectively. Deltamethrin was the most detect residual pesticide in shrimp with 33.0% of total pyrethroids. In
addition,health risk of pyrethroid pesticides via food consumption was also assessed. The results showed that chemical
exposure risk index (ERI) of pyrethroid in the Pearl River Delta was ranged from 3.96 x 10™ to 1.21 x10™a™, and the
safety consumption of the aquatic products was 5.54 x 10" kg=d”, which indicated that pyrethroid pesticides residue in
the Pearl River Delta posed lower risk

Keywords: Pearl River Delta; aquatic products; pyrethroid pesticides; permethrin; risk assessment
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1
Table 1 Detectedspeciesand distribution
Species Distribution
Cirrhina molitorella (Cuvier et Valenciennes) Xinken- Yamen. Xijiang
Clupanodon thrissa (Linnaeus) Yamen- Xinken
Squoliobarbus curriculus(Richardson) Xinken- Modaomen- Xijiang
Platycephalus indicus (Linnaeus) Xinken
Megalobrama hoffmanni (Herre at Myers) Humen- Xijiang- Xinken
Cyprinus carpio (Linnaeus) Xijiang
Mugil cephalus (Linnaeus) Humen- Modaomen- Xinken
Lateolabrax japonicus(Cuvier et Valenciennes) Yamen- Xijiang
Coilia grayi (Richardson) Xinken- Yamen
Collichthys lucidus (Richardson) Yamen- Chencun
Anguilla japonica (Temminck et Schlegel) Xinken
Sparus latus (Houttuyn) Xiken
Erythroculter ilishaeformis (Bleeker) Xijiang
Palaemon carincauda (Holthuis) Xinken+ Yamen
Metapenaeus affinis Xinken
Macrobrachium rosenbergii Modaomen
Penaeus monodon Fabricius Xinken
Venerupis variegata Jiaomen- Jitimen
Anodonta Jiaomen- Xiaotang
12 . 20 mL , .
(RE 2000, 45 C , 10 mL (
) (SB=5200DT, Heidolph ) ), 2 min, ,
(LGR20-W, 1520 x g 5 min,
) (HGH0-4B, ) . 10 mL , 1
HP6890 ( )o , . .
. (650 C ,
4 h, sk ( 2g 3g , 2g ,
»( ) . - 10 mL ,
. . , 3 mL
. . . . 3, . 10 mL
, 100 wgemL",1 mL, ,
o , 50°C ,
13 1 mL, o
1.3.1 132
. ( “Ni (ECD); HP-
» i 5 30 mx0.32 mmx0.25 wm, .
, . 260 C 310 °C,
500 g 150 C, 2 min, 15 °C *min”
50 mL . 20 mL , 2 200 C 1 min, 10 C *min’ 280 °C,
min , 3420 x g 10 min, 5 mine 99.999% . 29 mL
50 mL o *min”, :52 cmes™; , 17 psi,
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, 10 pL.
133 ( Results and analysis)
2.1
i ’ 13 PYRs
\ ‘ X 2 PYRs 81.5%,
. . . 7 ND ~3.03 pgekg’, 0.90 pgekg' -
. ’ , (Mugil cephalus Linnacus) PYRs
69.51% ~92.51%, 1.28% ~ . 303 pgoke’ (Lateolabrax ja-
6.83% (n=3). (R > ponicus(Cuvier et Valenciennes)), 224 ugekg -
099). 16 PYRs
. 0.08 ~2.24 pgekg’, 0.89 wgekg”,
134 PYRs ND
SPSSI8.0  Excel ~3.03 pgeke, 067 perke' -
2
Table 2  Pyrethroidsmass fraction in different fishes
fem /g fngrke®) fpgrke®)
Species Body length Body weight Feeding habits ~ Pyrethroids mass fraction =~ Mean value
Cirrhina molitorella (Cuvier et Valenciennes) 19 ~26.5 164 ~ 445 0} ND ~1.67 0.72
Clupanodon thrissa (Linnaeus) 17 79 ~ 84 (6] 0.49 ~2.00 1.24
Squoliobarbus curriculus (Richardson) 21.5~264 211 ~370 (6] 0.12~1.73 0.71
Platycephalus indicus (Linnaeus) 27.5 194 (6] 0.05
Megalobrama hoffmanni (Herre at Myers) 19.5~295 140 ~ 470 0} ND ~1.04 043
Cyprinus carpio (Linnaeus) 31 703 (6] 031
Mugil cephalus (Linnaeus) 12.3 ~35 35 ~550 0} ND ~3.03 1.23
Lateolabrax japonicus(Cuvier et Valenciennes) 18 ~30.5 117 ~ 620 C 1.53~224 1.89
Coilia grayi (Richardson) 17 ~21 25 ~ 48 C 139 ~2.03 171
Collichthys lucidus (Richardson) 9.8 ~10.0 23 ~24 C 0.48
Anguilla japonica (Temminck et Schlegel) 61 279 C 0.81
Sparus latus (Houttuyn) 17 171 C 0.08
Erythroculter ilishaeformis (Bleeker) 303 383 C 0.38
:ND , 0.1 pgekg?, ; Omnivorous(O), Carnivorous(C)
Note : ND is not detected, the minimum detection limit of 0.1 wgekg™ ', wet weight
22 . 0.99 pgekg's PYRs , o
4 (Palaemon carin— 23
cauda Holthuis )~ (Macrobrachium rosenber— PYRs 2
gii)~ (Metapenaeus affinis) 13 ,7. PYRs
(Penaeus monodon Fabricius), 2, , 100%,
(Venerupis variegata)- (Anodonta). , 76.9%  69.2%,
PYRs 100% , 0.05~1.13 pg* , 154%.
kg, 041 pgekg - PYRs , 52.2%,
, . PYRs : 222%  13.6%

100%, 0.69 ~1.20 pngekg’,



3 441
4 , 55.4%, ,
5% 100% - PYRs 14.6% 12.4%
, PYRs 33.0%, 3,
, PYRs 21.1%  20.7% - ,
2 ., PYRs :
100% o ,  PYRs o
3
Table 3  Contentsof permethrin in different fishes
1% Apgrke)
Species Percentage Detected contents
Cirrhina molitorella(Cuvier et Valenciennes) 51.8 0.37
Squoliobarbus curriculus (Richardson) 652 047
Platycephalus indicus (Linnaeus) 100 0.05
Megalobrama hoffmanni (Herre at Myers) 50.8 0.34
Cyprinus carpio (Linnaeus) 100 031
Mugil cephalus (Linnaeus) 574 0.71
Anguilla japonica (Temminck et Schlegel) 942 0.76
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Fig. 2 Contents distribution of permethrin of fishes in the Pearl River Delta
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3 ( Discussion) 33 PYRs
3.1 PYRs PYRs ,
PYRs ,
PYRs , . ,
(Coilia grayi Richardson) PYRs ,
,PYRs . K.,
, (12441 | 0 N log K,
, PYRs 6.5.6.0 6.1"7,
N (Clupanodon thrissa, Linnaeus) ,
PYRs ( tel,
3.03 wgekg' 2.00 pg* °
kg'), . g
8 PYRs 34
ND ~0.43 pg-L’, 0.07 pg-L, , PYRs
PYRs ND ~0.05 pg*ke', " PYRs
0.02 pegeke’, PYRs " PYRs
ND ~3.05 pgekg’, 0.80 pgekg’, . ,
PYRs PYRs .
’ PYRs . Dig =" “/BW
, R}, = (D,/RfDig) X 10" °/ED
PYRs , PYRs R" = éR?g
> ,Dig
° [ngkgebw+d")"].CR (ged™),
(FAO)
(WHO) ; 66.6 g™ Ci—
) g+ L' BW— 60 kg R
3 mgekg, PYRs i( L )
3.03 pge kg ( ), A R—L
70% , ,
101 pg-kg', 3 mg kg, . ED— , 70 a(a ) Rf-
PYRs , Dig— ;mg* (kg*
, PYRs dy'.
o PYRs
32 . PYRs , PYRs
JPYRs 001 pgkg' 3.03 pgrkg',
> > 5 5
, JPYRs PYRs 1.11 x 10® mg*
, (kged)*  3.36 x10° mg*(kg*d)” -
PYRs o (FAO) (WHO)
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3
RfDig  0.04 mgekg *d”,
PYRs
396 x10"° ~1.21 x10™a™,
1 .
(0%, 66.6 g

554 x 10" kged’,
(5.54 x 10* kg*d™)-

1) PYRs ND
~3.05 pgokg’,

@) ,
100%, ;

K., .
€)) PYRs
396 %10 ~1.21 x10™ a”,
1 ,
1o
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