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ABSTRACT: Objective To analyze the content characteristics of copper (Cu), zinc (Zn), mercury (Hg), lead (Pb),
cadmium (Cd) and arsenic (As) in the dorsal and abdominal muscles of wild and farmed Larimichthys crocea, and
carry out the food health threat and risk assessment. Methods The content of 6 kinds of heavy metals were
determined by inductively coupled plasma mass spectrometry and atomic fluorescence spectrometry in the dorsal and
abdominal parts of wild [(35.16+4.62) cm in length and (510.68+33.74) g in weight] and farmed [(32.90+1.11) cm in
length and (454.19+20.03) g in weight] Larimichthys crocea. The pollution index method and health risk assessment
were used for analysis. Results

farmed Larimichthys crocea were 0.128, 0.032, 4.179 and 5.526 mg/kg, and 0.023, 0.195, 4.106 and 5.389 mg/kg,

The average content of Hg, As, Cu and Zn in the dorsal and abdominal of wild and

respectively. Pb and Cd were not detected. Based on the single heavy metal pollution index, Cu, Zn, Pb, Cd in the
dorsal and abdominal of wild and farmed Larimichthys crocea and Hg in the dorsal and abdominal of farmed
Larimichthys crocea were pollution-free levels. There was slight pollution of Hg and As in the abdomen part of wild
Larimichthys crocea, and mild pollution of Hg in the dorsal of wild Larimichthys crocea. Serious pollution level of
As was found in the dorsal and abdominal of the farmed Larimichthys crocea. The comprehensive pollution index
value of 6 kinds of heavy metals in the muscle of wild Larimichthys crocea was less than 1, which were
pollution-free. And comprehensive pollution index value in the muscle tissue of farmed Larimichthys crocea was
between 1.0<PI=<2.0, which were mildly polluted. Conclusion The content of heavy metals in the dorsal and
abdominal muscles of wild Larimichthy crocea don’t exceed the detection standard, and the As element in the dorsal
and abdominal muscles of farmed Larimichthys crocea exceeds the standard. There is no obvious health risk for the
wild and farmed Larimichthys crocea muscles. This study systematically reveals the problem of As enrichment in
farmed Larimichthys crocea, and early warning of feed or environmental risks; through the two-dimensional
assessment of pollution index and health risk, the safety evaluation model of aquatic products is constructed. The
research results have practical guiding significance for improving China’s aquaculture standards and improving the
quality and safety supervision level of aquatic products.

KEY WORDS: Larimichthys crocea; heavy metal; health risk assessment; data evaluation
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Table 1 Standard curve and correlation coefficient

HE)R [al )51 75 FHR R B
Pb Y=0.806X+0.00005 0.9999
Cd Y=0.321X+0.00004 0.9996
Cu Y=2.122X-0.0022 0.9999
Zn Y=0921X+0.0020 0.9999
Hg Y=436.11X-16.055 0.9999
As Y=0.632X-0.0091 0.9998
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i1t SFPM O 9 Fft A B £ 15 S AR SR AL A A T 42 I
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FREARMES GB 2762—2022( il Z 2 FERRME i+
BRYIEE ) . NY 5073—2006  TAE AT A
AT EY R AL ) A A A SR R AR
MR FRIE, Hrb Zn S0 R R 40 mg/kg. SFP 434
PRAELS N 2 R

=2 SFP iRt
Table 2 Classification standard of SFP

P; 1 Pi<0.2 02<P;<0.6 0.6<P<1.0 P>1.0
HYRE s BTG Y Y EEE g




122 B il 2 A iR A I A 4

%16 &

QLREITYARBIE

3 3k £ T Yl A0 PO R 1 i R £ 7 A0 I AL
W E R 5 QAT 00, PRI S R OG R AR T R
WA PTG g oL, RN A Q) FR:

[Pl + Pl

KA PLALERTSUAEEG P uwuh P EISEYIE; Pk Py
R LA R AR IR 3 s
£33 FEETRIERSBINE

Table 3 Classification standard of comprehensive
pollution index

PI{H PI<1.0 1.0<PI<2.0 2.0<PI<3.0 PI>3.0
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(3)EE 4 e XU 7 At

K A THQ PEH BiFP K B A S A LA E & E XA
R R IR, 2 THQ (<1 R, V5 YLy i) 25 A Bt
JC 0 Y fE B KU s 24 THQ {E>1 i, N3¢ W95 e 4y %
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0.004 mg/(kg * d). Rep(Cd)=0.001 mg/(kg * d). Rep(As)=
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TTHQ = X THQ = THQg, + THQ, + THQp, +
THQ(q + THQyy + THQ

1.4 HIENE
SEIG SR LA S EAb R E R 22 R, A SPSS 20 i

THQ = x107 €))

(C))

TTEPRAb PR, MRPE 2 )y 2240 B f1 Duncan % £ H KK
PEATEOE 2 22 ST, P<0.05 FRoREEE R

2 HERE5HH

21 BEAXEGBSEFREARGERBINANEESE
EENh

BP A KB 0 S FRPH R B TR . AL 4 e O
RS R IR 4, PP SRR T IEH He
As. Cu. Zn [P E2ARCH 0128, 0032, 4.179 ., 5.526 mg/kg
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&, 1T As JLEM He TGRS RAT K, PbooE
M Cd JCERAEMAN KRB AT . EEBILPY R A, B
Pb JCE M Cd JLRAEPIFN R MR . ML h &
BN, X NEAK LG . F5ERI, Pb I Cd AR
SREGLWMM A RGN IE R & T MIIAE, BN i . O
U7 55 O I 1) 2R RURS: AR B /NS T R e i, K39
RBERES | K R EEPT,

% 4 foR, Hg, As Hil Cu JCRAEPIFI KRB AT
JE B (4 35 12 0 A7 AE 2 25 5 (P<0.05).. Cu JTHE AW
R R B A TFHR | JEFRALA [AAEAE i 35 25 5(P<0.05), 1fif [F]Ah
KHEAOTE T NEFEHLA RTC 0 2 22 57(P>0.05); Zn JGEEKR
FATY S E A2 R B35 (P<0.05); Hg JuHE R E
REATTER | W0 i 1 2 o TR K #0(P<0.05), #¢
FH AR T A015 3R NE 1) 0 2 3 22 7 (P>0.05); As JLRAEPIFD
M. WP AR EER, HFRMAEMAEI. EHK
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Table 4 Heavy metal content in the dorsal and abdominal muscles of wild and farmed Larimichthys crocea (wet weight, mg/kg)

25 Pb cd Cu Zn Hg As
WA R T ND ND 4.191+0.012° 5.751£0.015° 0.111+0.004° 0.019+0.008¢
WP A AR ND ND 4.166+0.013° 5.301£0.011° 0.144+0.005° 0.046+0.003¢
FREH K T ND ND 4.111+0.003" 5.657+0.040° 0.023+0.001° 0.223+0.005°
FREH K A I ND ND 4.102+0.011° 5.121+0.078° 0.023+0.001° 0.166+0.010°

TE: ND FoRn RN BZ R mITR, TR F—5 iR R RER B3 225 (P<0.05).
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IR K BOR BOE R E 2, X E i e ) RS
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g b, WA SRAE R A0 G G Y T PR R
AR . BRI N B AL R MR P s, Ak AT
i s SRR R As PR AU IR RK IR I, I
FEXTTCHL As TEZSTT IR KU IFAL, DAORIE/K ™ bl 8 2 4

23 FEAXRGHSFEANHRER/|BERNKETN
R it — 25 WA Y A K A0 S SR R B i H R B
5 AU, %o B A DR 5 SR A R B 1 I T B UL
PEATHERE RS PP, Hgh Rk 6 Bin . B Ret
JEEBALA 6 FhEE 4 8 T 2 1Y B — 1 4 8 XU 1 = 21K
4358 Hg>Cu>As>Zn>Pb=Cd . Hg>As>Cu>Zn>Pb=Cd, ¥
FARHEAEE . WHNAT 6 FESE RN —-EHLE

x5 HEXRASSHFEAREERTIANEERE SFP MESISEER

Table 5 SFP and comprehensive pollution index of heavy metal of dorsal and abdominal muscles of wild and farmed Larimichthys crocea

S Pey Pz Pry Ped Phe Pas PI LAV
WA R 0.0838+0.0002 0.1438+0.0003 ~ ND ND 0.2215+0.0057  0.1928+0.0565 0.4540+0.0066 JGi5 4%
B A OB A I T 0.0833+0.0002 0.1325+0.0002  ND ND 0.288620.0068  0.4551+0.0207 0.3849+0.0065 JGi54:

A 0.0835+0.0002  0.1382+0.0002  ND ND  0.2551£0.0063 0.3240+0.0386 0.4195+0.0066
HR TG YA Joim g Joim g P RCE S s L AR RIS Y P REES
FIRFEMET  0.0822+0 0.1414+0.0007  ND ND  0.0464+0.0002 2.2328+0.0334 1.9188+0.0218 HJ&Ei5YL
FrAH R B I T 0.0820+0.0002 0.1280+0.0014  ND ND 0.0463+0.0011  1.6648+0.0735 1.2252+0.0536 {54

FHLE 0.0821+0.0001 0.1347+0.0011  ND ND  0.046420.0007 1.9488+0.0534 1.5720+0.0377
R TG YRR FREE S Joi5 g FREE S REE P REE S EEREES BRETGY

®6 HEXABSHEAHSEEMIRNEEREHRERGTN

Table 6 Health risk assessment of heavy metals in dorsal and abdominal muscles of wild and farmed Larimichthys crocea

THQ
215 TTHQ

Cu Zn Hg As Pb Cd
A R T R 0.1107 0.0203 0.3902 0.0679 ND ND 0.5891
W A K 0.1101 0.0187 0.5084 0.1603 ND ND 0.7975
Fr B I T 0.1086 0.0199 0.0818 0.7848 ND ND 0.9951
FEHH I N 0.1084 0.0180 0.0815 0.5865 ND ND 0.7944
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