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Distribution characteristics and health risk assessment of organochlorine and pyrethroid pesticides in seafood

off the eastern shore of China

LI Mengna', MA Haichuan®, CHEN Panyi', SHU Shengnan', YIN Jie"*, LI Juanying"*

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Engineering Research
Center of River and Lake Biochain Construction and Resource Utilization, Shanghai 201702, China; 3. Xindu Experimental Middle School
Affiliated to Shanghai Qibao Middle School, Shanghai 201101, China)

Abstract: To comprehensively understand the residual characteristics and food hazards of organochlorine (OCP) and pyrethroid (PYR)
pesticides in marine products from the eastern China coastal seas, typical marine products from the target area were collected and analyzed
using gas chromatography—tandem mass spectrometry. The Y, OCPs ranged from 2.2 ng+ g™ to 1 864.7 ng+ g "' (calculated by dry matter),
with a mean of 72.5 ng- g™, and ¥ PYRs ranged from 5.2 ng- g™ to 761.7 ng- g™, with a mean of 57.9 ng-g™'. 3 OCPs were more likely to
accumulate in fish with higher fat content than in mollusks and crustaceans; however, the bodily residues of X PYRs showed no significant
difference among the three types of organisms. In addition, the spatial differences of the two pesticides in marine organisms were not
significant (except Yantai coastal water). OCPs mainly left over by history, while PYRs may be closely related to human activities in the
land area near the offshore. The total risk index of two types of pesticides in seafood was much lower than 1, with no significant health risk.
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TURE ] 26 S5 0L R AT A 0 IR 8, I 6 5
WABRG . AR LW T PR AR Y
3 OCPs B Rl K 8.6~26.1 ng- g (LR FH#T) 5
W IR AR IR O B R N A ML AR 25 (OCPs) |
SRS A 2 (PYRs) AT AL A 25 (OPPs) (15 B4 243
W3] 15.6~56.9.42.0~133.5 ng-g ' f19.4~13.4 ng- g
(LT BT vt) 5 ) 3 1 48148 45 T 2000—2019 45 i)
W K AR A= AR NS TR) T3 e ) 2 I A D Bl L &k
AR5 e HAA R 2 R R 00 5 o5 R 8% R A
[ G . TER RIS Y, AR LA K 2y
(OCPs) M\ 1983 4FJF iy £ 4 7E K [ 45 (14 A, (H 2 th
TR A A 7 1 A R AR, JUHLJE DDTs, BR
FAM A AN BT FAAE A B 15 R 06 P
JoT RN A= 77 A 24 — G A B T ) v g 4% ] I B 45 o T
REAAFAERE K OCPs AR R, I 37 I & B4R 24 i
o AN B R 2 AR 25 (PYRs) PR L FH /0 8 4550 1A e
A GG SE LA B E A LA AP
PR TR S SE AN, Bl 2 AR SR B R L K™
FRGE AN T A R R ), 50 8% B A 24 & 3 4o b
FARUL T K P AR PR K SR AR R TR B
X TV S5 R VR AR 1 A H 25T A fE

7 TR AR AR R AR 2 I EIR AR, X Ey
L) 23 W B PR A 8 B i AN AT 38 BV T B
H A ¢ TS OCPs BB 5T B4 TP ER DT
T, B2 56 0t 7= i A R 5, th R B4R h 7
IR0 TR PYRs, HoAEHE ™ i P gk B Al
5% AU T 1 2 8 g2, B B ot B AR R A
PY R X A= 90 1 85 30N Je HAE R AR AR TR K F7 58
I SRR T R ER BT BRI, AR ESE AR
STV DX IR A LI 7 A AR AR B R e
A 28 — RIS HUAR Y = iy G LA T 2k 25 (f0 45
OCPs F1 PYRs) 15 41 ¥ 5% §4 7K SF- 647 00 22 A4 #r
PAE— 25 T i 3 2R 50 300 TR0 7 AR I R 28 AR 2 11
5% VKO B s YRR AL, 43 B W AE i s e R VR, PE
A 2R ™ S L AR R AR R f R
B, DASYT A BP0 AV Vi 3t X VA 7 i 14 o 2 A 4R A3

B SCHE , AR R U T 3 X R LR AP K B IR
15 B iR F PR IR 2 T o

1 MBR5FE

1.1 HmEE

202047 H 22021 45 A, WAL BRIk e R 1=
BV 4G K HRE IR (S 1) R B (S2) V5
I (S3) 3% 2 WR I (S4)], K = fA e B DU g
(S5) FHIITEEIR (S6) A V3 (S7) 1 FI 4K B T Vg 1
(A8 1 96 35 (S8) L JEL 1] ¥ 3, (S9) 1% A& 9 A i 145K
£ o ARSI R AR AR WA AN AR TR [ AR 0 3 v L
RUREFE AR, o 2 TR A vl 5 1 3w L LA K
B H T 2R 09 o SRAERE IR, B i /N o
SERALE I, PRUERE S BEALYE |, f5A X ok 2 R4
V0 R 2247, 43 MR sh ¥  FR e a2k = R CR
MR B ILER D), AR Zh Yok 5 T Wk i i+
PR , 2RI FE I R AR U5 11 B I il T 4, O R
T AR Rk IR T ML . R TE RS R
FE b o3 obn 5 3 AR AR IRLE (B S2 g =, ) 6
PR 5 R S A TR T UL L 2Lk A ¥ Ak %%
TS WS 2L i F =20 CIRAF
1.2 KM RLSRF

PYRs IR A b 1 (M58 18 (KR 2818 . 7058
Bt | B AR A B A R TS R U A R TR
S 44 155 ) W [ 75 [ Dr. Ehretorfer 22 @ . OCPs 18 & 5
WEVEW - 775 7N (HCHs : a~HCH . B-HCH .8-HCH ,y-
HCH) .DDTs(o,p’-=DDT.p,p’-DDE.p,p’ -DDD .p,
p'=DDT) K WA Pt -d T A &3 S50 R B
BRAF s N TR & H e IE OB AT EE[3h
1% 2 (HPLC) [ A 22 [# supeLco 2 Al 5 JG /K A 2 £
[53 B 46 CAR) 11 Florisil €215 W [t 71 (100~200 H )3
W F 3£ 1 Aladdin 23 ®], 200 FH AT 53 30 F 5 g
450 “CHI1650 CF T4 4 h, B HG 565 3] T4 g5 b {2
A7 A7k, L BH 2 18 MQ - em,
1.3 H&NES S
1.3.1 FEShHTALBE

A RE A R PY Rs T OCPs B ASH ek K il 2 7
LS A BB AR AR B BF T 45 R A7 18 2
1k FREUA R TG 9 0.50 g BE SO AR B T ik 26
U A 1S mLIE CGe/PI IR (Ve v=1: 1) IRA
WA T A I, Z )5 B I A OB, T v i 2200 T 5 vk
RPN 4 mL O SRR Y, A 4 mL &
JIi AR ) A e B S R PR T L SR IR A R R D
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Table 1 Basic information of collected marine organisms

HEYIFh 2k Biological specy $rt Number/ (> 1A K Body length/mm A&7 Lipid content™/%
HAksh $115 (Ostrea gigas thunberg) 60~63 77~140 2.1
Mollusk W4 01 ( Mytilidae) 65-70 51-130 1.4
T4 (Ruditapes philippinarum ) 60~67 27~46 0.6
PEZ B2 (Thais clavigera) 70~75 26~50 1.0
£5W% (Sinonovacula constricta) 60~65 48~74 4.9
EMH (Scapharca subcrenata) 65~69 29~57 1.0
J WL (Pectinidae) 55~63 57~110 0.6
WK£1 4% (Rapana peichiliensi) 55 63~84 1.0
S (Meretrix meretrix 1..) 55 30~40 0.6
Gl ¥ & FAXTER (Litopenaeus vannamei) 45~52 110~170 0.8
Ciar sz H A% 4F ( Penaeusjaponicus ) 40~45 100~210 038
18R (Oratosquilla oratoria) 50~54 93~150 2.3
JVEGH AR (Metapenaeus ensis ) 60 110~120 1.4
ZYERR T8 (Portunus trituberculatus ) 25~30 57~110 3.1
H A48 ( Charybdis japonica) 35~37 37~67 1.6
¥EBE8E ( Charybdis feriata) 28 76~86 26
a2k K 14 ( Pseudosciaena crocea) 6~8 260~372 25
Fish JNEAA (Larimichthys polyactis) 15~17 160~250 3.0
{8 ¢4 (Pomfret ) 5~6 160~350 7.8
i 111 (Scomberomorus niphonius ) 3~4 400~580 3.1
%41 (Panalichthys lethostigma ) 13~16 290~440 32
W1t (Trichiurus lepturus) 10~12 560~880 49
12 £f1.( Chelon haematocheilus) 9 260~270 4.8

3000 r-min" B0 10 min, 352 F 2 A S B2
JERWIE T, 01 mLIE S ke & BE(V:V=T:3)/Y
REWREE , frid ZHrHag e . 7E 2P A D
VEERE AR AR A 2.0 ¢ JTE/K BRBR AN 3.5 g FlLorisil.
335 W B 550 (100~200 H ) F12.0 ¢ JCoK B iR &, FH Uk
HE BRI B2 AT 2 BT A 38 30 B ol JHL P R SR} K 3] 5 5
RA . 20 mLIE OBk AE 7, PR 1k vk 4
WA A, B 5 N 50 mLOE & ke G B (Vi v=T:
3) B R AT VR, WS VR I 29 50 mL, R i
T, B S FHIE & %8 43 3 U Pk 2 75 28 200 wL B 3EF
R A AR AR
1.3.2 GC-MS/MS {a,ii 414

i A3 A A AS0RE €85 — = DUARAT AR I T %
Y (GC-MS/MS, Agilent 8890-7000D, Agilent Technol-
ogies ) , it £ HP-5-MS (30 mx0.25 mm, f&/5 0.25 wm)
A . AR THRFRF )& 70 CORHF 1 min, 2R )5 LA
10 °C - min F£ ¥ THE 2 160 °C, FELA 5 °C - min™ FHE
%280 °C, 45 5 min, FFL4 20 °C - min™ FHEL £ 300 °C,
4% 5 min; 5= 405K (299.999% , i # N 1 mL+min™)

1% WHART]

R HERERE O AN Ay R R R AR IR
250 °C, L5 2R i 280 °C, HEAEHE 2.0 pL, R £
LG T F A (MRM) o
1.4 REFEHSREMRIE

Bl BLA2E 3 2085 7 it , 43 5138 3L 75 (100 ng - g7')
H(20 ng-g") fK(5 ng-g") 3 IAR & B 7 3L
PRI, MISCRAE 62.9%~116.8% 22 6] , A5 1 22
INTF 6.2% FEAAWRE S CE 2 H AT, B 154
P E TR 2 (1, TEAE S AR B AR v R TR
TNAEIRE S 028 FORE BT S R R AR ) A 25 25 (b
J R/INHRTRD ), 42 B8 55 SEBRAE i — B0 SE 0 SRR R T T
A E , PYRs 1 OCPs & & % bR
1.5 R XU G
1.5.1 RAGHBAR

& 255 H 3 A (Estimated daily intake, EDI) W
Bl SR VPA S R A TR A 7 AR T G ) 2 6 X

K, P AN .
EDI = C;WfR (1)
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K EDIMCRAR G HEEAGE  ng-kg ' - d" s CAUR I
P AR ER R i ng g (AT BTRETE) , Bk 3831
BIE 80% 15 IR 27K i H B G & i, g+ d 7' s BW
TR NMEER T F  kgo K= 5094 H ISR R T
SCHR, EARR  JLE AR Yy S a2 3 28
A EIEE AT A 18 .21 g-d VR 16 g-d 1Y AR 3
UG EL AR BN 21 43 g dT R 22 g-d 7 K
N 3 i A 50 o 24 .31 g-d T FIL9 g-
d"M RAEAFAER AT LE G AHE A
3R ANFE NI BTHE 73900 0 17 .36 kg Fl1 60 kg™,
1.5.2 Hirfak: 25

H @ﬁﬁl@%*ﬂ(Target hazard quotient, THQ)%U
W B A B 5 225 500 19 FU A o PR bR e, 3
T — 5 Y P, AR AR EE AR S T OGR
i B R

THQ = EDI/ADI (2)
. H ADI(Acceptable daily intake ) {0 EE H fR1VF8EA
it,ng kg d " S HE(E LA EZRME &k
e KRB B FR ) (GB 2763—2021) #1738, BE 2K %Y
P U SUAE E = CERUE S I B TR A E A R R
AR R TR 7 R PYRs XN ADIE 7351 Sk 1%
10*.3x10*,2x10*,5x10*,2x10*.2x10*, 1X10* ng-kg ' -
d", HCHs (o - HCH. p-HCH. 8- HCH. y-HCH) A
DDTs (0, p’ =DDT.p,p’ =DDE.p,p’' =DDD.p,p’ -
DDT) X} 1 i) ADIE 5351} 5%10° ng - kg™ - d7 Al 1x10°
ng-kg-d™ FRIE BT HRE R JC L S5 R A ADIA,
I Ak SR BRI ] ¢ ik e 5 s 24 A 5 R 25 40 P
Jry BT AR 25 5 4 AR 2 i B K 2 B3 S M fit P A i
%ﬁEADI'B',ﬁS]2X1O4ng-kg_l'd_lo

THQ>1 K7 % 15 N W S Agt R XU ; THO<1 3R
7 TG S AR RS . THQ BRI, AR A8 USSR A o
1.5.3 XU %L

XU 38 %% (Hazard index, HI) FH T3EM B 475 Y
) it R JRUS: , =X T

HI = ETHQ,L (3)
K n fCRE G REP RS, HISI R\E G155
AT A AU, ot e e A S 5 HI> 1 3 B A7 A6 B i
)t SR JRURS: o HT B, A R P XU A
2 Z#ER5TR

2.1 RGFKRBISE
N 2 Frow , 2R SR AT W I 7R G H X OCPs 11 5%

B RETE N 2.2~1 864.7 ng- g, I K 72.5 ng- g
Hrp Y HCHs 5% B 575 [ nd~47.0 ng- g CERIE N
5.1 ng-g_l) , S DDTs % BB E L HE M 2.2~1 854.0 ng-g'1
CEME R 67.7 ng-g™) o 5 1 P9 S0 At X1 7 A
YIAR N 3 OCPs - ¥4 5% B3 K- A1 b, ASF 5% X 3806 7
AR OCPs B AR5 B K- 8eAIR (18 1a) , HPA DDTs
g F, HO O H s 71.19%~100% (OF ¥ 45
87.7%) , FETTHR AL p,p’ -DDD(E 1b) , X 5 5
AREE Yim ZE L M Sudaryanto 25531 X 7 [ 4R i
WY A RN BB JE T I A M XU A
OCPs 7> i FRAEWF 58 M 25 R — 3. 5 HCHs M 1,
DDTs F55 K 2 55558 (HCHs 4 1g ko 7 3~4 22 [a] , DDTs
1) 1g ko 7E 6~7 Z[0]) , HA W) & 4E 220 (BCF) L HCHs
15 2~3 B, BUSE AR A Y i R R )
HCHs 5% , 76 16 7= 5 WP 0 5% B i o iR s 25
52 2R A R Y X OCPs 5% B Y 6143 31 o 2.2~
593.1 ng+ g (CFHI{H 56.1 ng+g™') .2.3~342.1 ng- g (°F-
Y918 39.7 ng-g") #12.3~1 864.7 ng- g (“F-HJ{H 116.9
ng-g'), A UL£ S Y OCPs 1 375 YL K F =
(P<0.05, &l 2a) , AR S W) 2 R S22 0975 Gk F A
M(P>0.05), X5 =2l RIIR & E (R 1) % Y]
FHG , B2 g D5 e BH K H S 2R MRk sh i 2
(P<0.05) , HLER APy A 582514 N 1 i 17 25 A
24 (P>0.05) . =5 [8] I, S2 Bt i 30 7= b A4 P OCPs
() SF- 35 5% B3 KT 2 H A v e 2~ 12 7%, HE R A
T DDTs A #e B 5Tk ( X DDTs Al 5% 54 1 2 HAth Vg 1 Ay
2~1314%) . AWIEERW, DDTs B piEE L +4F  (H7E
4 b IX PR 5 R DDTs K6 H e85 o, X T g =
SRR A O, HoAE b DDTs (AR k)32
FHF A BSR4 I8 52 i L3 B VR iX R 2 i
B Tolk 5 DDTs, Rk B SRR AT AN 3 56, 53K
Mt = SR R T P DDTs & B H AR, B A
S2 DX 3 i Ah R B g Rl KA —— I R AL IR A
2015—2021 4 [ bR e 2 7= 8 35 7 J 4 e 35—
1 S2 Ak A 0 £ 7T B4 A R 5™ (i S A LD 7R 48 HE
55— TR, S2 R 7 AR Y OCPs 1 F- 24 5% BY
KOV 5 55 T BE -5 20 D s A T Bl o AL B IR
P

Y PYRs 5% f /L BBl N 5.2~761.7 ng- ¢! (CF-H{H
H57.9 ng-g ", 3R 2) , H A G R AR 4, b H
1514 30.9%~44.1% (& 3a) o M4 Ba A A A A4
ZL(WHO) HEFE 28 36 1A 38 U 22—, FEX i g
W 4 1L AE 3 U AT BTG VE A  anE T g R
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Table 2 Pesticide residues in marine organisms collected from the eastern ports of China(ng-g™)

TRE L o ; ; A ;
Sarj;l*iléwsite Bio?jﬁjffecy UG I\i’?e{aﬁn 2R I\i/?e{aﬁn ALY l\i/iﬁ D I\i’i{aﬁn
Sl AR S nd~2.5 3.6 2.2~27.5 17.5 2.2~29.9 20.0 12.5~28.9 43.4
EBLES 1.9~6.1 7.9~21.1 9.8~27.2 26.1~247.6
2 nd ~6.1 8.5~88.1 8.5~88.1 15.5~61.6
S2 BARB 1.3~6.1 43 7.4~16.8 220.5 8.7~20.6 224.8 8.2~83.5 135.5
s 1.3~6.0 7.3~336.1 8.6~342.1 18.4~128.0
a2 1.3~9.7 11.4~1854.0 13.0~1 864.7 56.7~761.7
S3 AR nd ~5.8 2.4 7.2~592.5 67.1 7.7~593.1 69.3 13.6~58.4 25.0
ek 0.1~2.4 2.3~26.2 2.5~28.6 8.4~29.3
a2 1.3~6.3 7.4~224.0 8.6~231.4 16.1~27.3
S4 AR nd ~23.3 5.3 9.4~332.8 63.4 10.8~339.1 68.5 11.3~447.9 526
B 52k 1.3~10.0 7.3~48.7 8.6~54.9 12.5~63.6
(RS 1.3~5.9 9.7~161.5 11.1~167.2 6.7~42.3
S5 Hiksh nd ~5.7 3.8 4.6~40.0 67.1 4.6~76.3 70.4 5.3~347.3 68.7
ek nd ~5.7 2.3~11.6 23~17.4 13.9~94.7
2 1.4~7.4 15.0~403.7 16.7~411.1 7.9~93.8
S6 BARBY nd ~2.2 3.6 2.8~22.6 16.3 2.8~22.8 18.9 7.4~23.8 16.4
i S nd ~5.4 2.9~8.8 4.1~14.2 6.7~25.9
a2 nd ~26.2 3.3~106.2 3.3~132.4 10.4~37.4
S7 BARDhY nd ~24.8 8.9 9.2~250.6 78.9 10.5~257.0 87.1 16.9~190.2  80.5
ek 1.4~23.8 8.6~40.4 10.0~64.2 26.9~160.9
2 0.1~6.5 2.3~246.8 2.3~253.3 5.8~86.5
S8 LS nd~6.4 7.6 4.7~65.0 22.9 4.7~71.5 29.1 6.9~224.7 55.0
i 7es nd~23.6 4.4~31.1 4.7~54.8 5.2~80.3
a2 0.1~5.8 7.2~135.3 8.8~141.1 11.3~89.1
S9 AR 0.6~14.9 7.2 11.2~460.3 96.1 12.6~465.9 103.3 11.4~142.8  63.8
Fo2k 1.3~47.0 43.3~89.7 44.8~99.9 15.1~138.7
2k 1.3~6.9 25.3~328.0 26.6~334.9 9.6~197.8
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