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Abstract
reference for mussel food safety. [ Method ] The lead and cadmium in mussel samples collected from the fixed areas of Gougi Island, Lvhua Is-
land, Bixia Island and Shengshan Island in Shengsi County from 2016 to 2018 were monitored and compared with the national standard ( GB
2762-2017). The single factor pollution index method, Nemerow comprehensive pollution index , target organ hazard coefficient and exposure

[ Objective ] Research the content of heavy metals (lead,cadmium) in mussels from four main culture areas of Shengsi,and provide

dose-response extrapolation model were used as reference indexes for pollution assessment and health risk,and the possible health risk caused
by dietary route was studied. [ Result] The detection rates of lead and cadmium were 94.4% and 100% ,respectively. The detected contents all
meet the requirements of the limits of pollutants in food (GB 2762-2017). The single pollution index and Nemerow comprehensive pollution
index of heavy metals lead and cadmium were less than 1.0. The results of health risk assessment showed that the THQ of children aged 4-17
and adults were less than the safety benchmark of 1.0, and the data showed that there was no obvious health risk in the exposed population. The
results of exposure dose response were in the range of 1.61x107°=4.67x107a™". the evaluation results of children aged 7-10 were close to the
maximum acceptable risk value (5%x107a™") recommended by ICRP. [ Conclusion] The content of heavy metals and health risk assessment of
mussels in Shengsi area are generally good. The health risk of some age groups of children is higher than that of adults,but the risk is still with-
in the acceptable level. It is hoped that the relevant departments will continue to strengthen the prevention and control of health risks in mussel
breeding.
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Table 2 Determination of heavy metals in mussel samples from Shengsi culture area during 2016—2018

T SRAE MR U437 Number of stations FE %L Number of samples /> £r4i+ Content // mg/kg
Heavy metal Collecion o164 20174 20184 20164 0174 2018 4 2016 4 2017 4 2018 4
1t Lead e 6 6 6 12 12 12 0.095~0.510  0.010~0.200 <0.005~0.320
BETF 1 6 6 6 12 12 12 0.076~0.240  0.005~0.130 0.055~0.170
L1 6 6 6 12 12 12 0.092~0.150  <0.005~0.100  0.030~0.210
Mk 12 12 12 24 24 24 0.055~0.250  <0.005~0.130  <0.005~0.440
4% Cadmium e 6 6 6 12 12 12 0.47~0.89 0.30~0.54 0.13~0.31
BER 6 6 6 12 12 12 0.45~0.83 0.30~0.59 0.27~0.82
WL 6 6 6 12 12 12 0.49~1.00 0.45~0.82 0.11~1.50
IR 12 12 12 24 24 24 0.46~1.10 0.40~1.90 0.13~0.80
) FE PR R 4 B
4R SRAEHS, ARSI i {8 Median National bR %
Heavy Collection Arithmetic mean // mg/kg value // mg/kg standard Exceedance rate // % Detection rate // %
metal location limit
2016 4F 2017 4F 2018 4F 2016 4F 20174F 2018 4F  mg/kg 2016 4F 2017 4F 2018 4F 2016 4F 2017 4F 2018 4F
#t Lead Ligly 0.21 0.08 0.16 0.21 0.07 0.12 0 0 0 100 100 92
BER 0.15 0.05 0.09 0.15 0.06 0.08 15 0 0 0 100 100 100
ULl 012 007 0.09 012 006 0.08 0 0 0 100 75 100
HiAd & 0.15 0.06 0.10 0.14 0.04 0.06 0 0 0 100 83 83
g Cadmium  %H4E8 0.71 0.35 0.24 0.75 0.33 0.25 0 0 0 100 100 100
BER I 0.61 0.4 0.4 060 044 044  20(EMW) 0 0 0 100 100 100
ULl 076 0.6 0.65 0.80  0.56 0.52 0 0 0 100 100 100
HkL 0.78 0.69 0.32 076  0.59 0.26 0 0 100 100 100
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Table 3 Pollution index of lead and cadmium in mussel samples from Shengsi culture area
R} Rind M g THOOL BSRS G
Sampling Collection Lead pollution  Lead poll- . . P by, Py .
year location index P, ution level }i)r?lll:xn;n po]l.il\islon ¢ po]l(l;:]on
2016 ey 0.14 EHR 0.36 BRRETS Y 0.36 0.25 0.31 R PG Y
BER 0.10 EHHR 0.31 IRREIG 0.31 0.20 0.26 TREEY Y
WL 5% 0.08 IEHH R 0.38 TREETS Y 0.38 0.23 0.31 RS Y
IR 0.10 IEH 5 0.39 L AT 0.39 0.25 0.33 TS Y
2017 LRAE TS 0.05 EWEH 0.18 EWEH 0.18 0.11 0.15 EH 5
BER 0.04 EHEE 0.22 RS gy 0.22 0.13 0.18 EHEs
I 1L1 0.05 IEHTR 0.31 BIEIGY 0.31 0.18 0.25 R G Y
Mitd s 0.04 IEF 0.35 BRI 0.35 0.19 0.28 RS Y
2018 RS 0.11 EHER 0.12 EHER 0.12 0.12 0.12 N e s
BEN I 0.06 EHEE 0.22 5 gY 0.22 0.14 0.18 EETs
ULl 5 0.06 IEE 5 0.33 REETE Y 0.33 0.19 0.27 BRRETs Y
Mt 0.07 IEH TR 0.16 IEH TR 0.16 0.11 0.14 IEHE R
R4 RN FEIE X RS SRERNE SR
Table 4 Health risk analysis of lead and cadmium in mussel samples from Shengsi culture area
P e THO AR - . }
Age Collec'tlon £ Cadmium 4 Lead La‘ncer 1:1[5k JE0E XS Pb// a Ry //a
location 1 H Ch//a
4~6 % LA 0.17 0.017 1.39E-05 2.19E-06 1.61E-05
RET 1 0.20 0.011 1.59E-05 1.45E-06 1.74E-05
gLl 5 0.27 0.011 2.16E-05 1.39E-06 2.30E-05
g 0.24 0.012 1.91E-05 1.51E-06 2.06E-05
7~10 % LA 0.35 0.033 2.83E-05 4.45E-06 3.27E-05
BER I 0.40 0.022 3.24E-05 2.95E-06 3.54E-05
gLl 5 0.55 0.022 4.39E-05 2.83E-06 4.67E-05
AL 0.49 0.023 3.89E-05 3.08E-06 4.20E-05
11~14 % LRAET 0.24 0.023 1.90E-05 2.99E-06 2.20E-05
BER 1Y 0.27 0.015 2.18E-05 1.99E-06 2.38E-05
gLl 5 0.37 0.014 2.95E-05 1.90E-06 3.14E-05
AL 0.33 0.016 2.62E-05 2.07E-06 2.82E-05
15~17 % LRAET 0.19 0.019 1.55E-05 2.44E-06 1.79E-05
BER 1Y 0.22 0.012 1.78E-05 1.62E-06 1.94E-05
UL 5 0.30 0.012 2.41E-05 1.55E-06 2.56E-05
AT 0.27 0.013 2.13E-05 1.69E-06 2.30E-05
=18% LRAE S 0.20 0.019 1.74E-05 2.55E-06 1.99E-05
BER 1Y 0.23 0.013 1.99E-05 1.69E-06 2.16E-05
ULl 5 0.32 0.012 2.70E-05 1.62E-06 2.86E-05
A5 0.28 0.013 2.39E-05 1.77E-06 2.57E-05
3 4ig DAL, 35 £ b e AR DG EIE MR I 3 27 5 R i 41

LRARE S I E S5 AL X R GB 2762—2017 I 5% 5
DTG DU A BTAS: 2800 94.4% SR K 28 100% ., B 575
PARBOTN S5 R, A R il BORY 58 BRI e 48 B P,
(EIfIT 1.0, FRITHAEY) B 45 15 [ S, 18 5% e i
FEAEOR AR XS IPAG S5 R, B e A iy 3 257 50
X DL 28 B B AR B A 1Y) THQ RS /N 28 B 1.0,
W B8 NETCH A f XU, o % 5 771 8 — S 1y MRS Y
PPN L SRAE 1.61x 107 ~4.67x 107 ™', J& T 36 F F {7 %
(USEPA) HEF# R AF AR T AE XL I R o {HL 7~ 10 S 4RICR Y
DR B R BAm i B 971 2 51 25 (ICRP) HER2 1 e Kl 4532
WURHEL(5.0x 107 a ™) | iy B4 DG itk — 2B 5 e £ i 22 4 i

W25 SR, g 992 [ 3 T A, ok fe DR 6 A S B0 it

IR o

S &R

[17 25/ NP fRIRASE , S50 S i TG D SRS N M DA B4R
ORI ST TEA S RGBT [ T ] I 2B 2k ( B AR
ER) ,2014,33(4) :337-341.

[2] 2r el Rk, S5 LT RS B TR 5 ME SR o R
HNSR A S B IN T ] EEESAIF9Y,2011,29( 1) :56-61.

[3] s, 425 , Bl SR L D12 A et DL RS AR IO P 3 [ .
TNME T ,2015,43(7) : 124-125,167.

[4] BFEEE 435 AR, S5l T8 ARy b D287 i e 2 4 el
[J].2280 VRIS, 2016,44(35) :127-128,142.

[5] EEGiss, 2huges, TTHate, 2. DISP~R TR E 22 e MG HT [ ) ] AR L
JFrEShRE, 2020,10(4) :1-25.



49 £ 22 #A

E HF MR N E AR T AR AR 169

[6] ZEMS. AR X DI S SR Y RIS e[ D].JE
I BETERA:,2020.

[7] YULIANTO B,RADJASA O K,SOEGIANTO A.Heavy metals ( Cd,Ph,
Cu,Zn) in green mussel (Perna viridis) and health risk analysis on resi-
dents of Semarang Coastal waters, central Java,Indonesia[ J]. Asian journal
of water,environment and pollution,2020,17(3) :71-76.

(8] TRELM 5k XS, T LA D1 28 51 4 5 e i M (R USSR
[J]IREERRE SR, 2019,42(S2) :38-44.

[9] LI D B,PAN B Z,CHEN L, et al.Bioaccumulation and human health risk
assessment of trace metals in the freshwater mussel Cristaria plicata in
Dongting Lake,China[ J]. Journal of environmental sciences,2021,104.335
-350.

[ 10] HEZHRFINR S A O R S RIS 28 6 65 A4 iAs3HT: GB

17378.6—2007[ S ] AL 5T : HR I bRyEEH ek, 2008.

(1] e \RSERIE R AR E R RS 2y - Bhlicem st &
R ERIIIE : GB 5009.15—2014 S ].AL5: Fh btk 1L, 2015.

[12] PR \RALMEER DA IE RS ER e e
VR Bl R ER AR B T R E : GB 5009.12—2017[ S .4k
5L R, 2017.

[13] e \RFEFIEER VAR AT E RS & e FEsbnE &
SEEERHOIIEE :GB 5009.15—2014[ S .4b5 . R E R R, 2015.

[14] 35 €K, B sk BN IOR E SR s BRI NS e ke
PSS ] Erdidc g s 41z , 2020, 11(23) :9039-9045.

[15] SEHAR, IKIFAL Rk, B s b 4 MESE SO S5hE
B G L) ) A T 5224 ,2020(6) :49-53,82.

[16] PGS, S, 2, 55.2015 ~ 2018 AEMIR T i &5 /K Cu 55 6
e 2T GIR B (R SE AN [ 0] FIPAH 2 2183, 2020, 26 (11)
824-827.

(17] 37, MR, Ty, &) N B i o B < IR S XU
Moyt [J ] R SRR, 2019,36(8) :731-735.

(18] i, Pl , e, 5.3 Fhamityk /K fa B2 iE M H IR X
BN ) ] B 22 e kAR ,2020,11(22) :8253-8259.

[19] (2019 FFFE D AR A G AR & AR [ ] JR DA S 2
F#,2020,38(3) ;214

[20] EH@fe, FYrid Ao mviie D287 i 6 E o s L HE S B S
[J ] FRERfl RSP, 2014 ,4(1) :14-20.

[21] gk, B, PIeEi, 55 PR RO O WL DL S PR [ 1]
E&Yr5E7%,2021,27(1) :40-44.

[22] R (Al e, S R IR S R s 2R M 2t
[J] AR TR, 2005, 26 7) :485-488.

(23] e, SRR, M tAH, % ARis i LD A R X I8 T L 8
R R (R RS ) ] B2 g TR 2412, 2020, 11(22)
8276-8283.

[24] VBN , T 15 ks RN T B DL 2SS 05 Btk it S5 (R R RS P
[J]. AR EAIE TIAEE,2020,36( 1) :63-66.

[25] &7— 5k, T4 1, % R E 3—12 ZLEREE MR B AR
&L P EEYSETR,2014,20(9) ;78-82.

[26] . WX ERE AP E SR XS D] R
TR A, 2016.

[27] M. 2013—2016 SF 520 FERE R B b B BB 58 IR I a2
B MGG D] AIE: 2RI, 2019.

(28] Bl (ares  ZIHES S BN B Y 0 S O e e BT
[J] A=t 52242, 2019(5) :58-62.

[29] CAO B Z,LV W,JIN S, et al.Degeneration of peripheral nervous system in
rats experimentally induced by methylmercury intoxication|[ J ]. Neurologi-
cal sciences,2013,34(5) :663—669.

[30] PNBE, T42, 8k, S R K RS G s e R NG TEAS [T ).
ESaEkTAl,2019(8) :26-31.

[31] bk, FLENT, BEI575, %2018 4R 78 2 Fh &R Ie RIS 4L E M
TR BEHTL I ] R84, 2020, 26( 7) :483-486.

[32] Mzt fatrp A K IR0 DL 28 s BR S P [ ] L foT,
2020,42(2) ; 146-152.

[33] B, A0ahs, 4501, . )N ey DX R RS et Hh 65 S A
NP IS EREES[ )] B 2ea 5 T,2020(27) - 118-120.

[34] (RIS, 85, MEEHA, . 1 LT /K 3R 58 DL s 2 s DR PF Y
[J]. 24l Rla:,2016,44(27) :122-123,203.

[35] FEvhet, ke, kst 5 R RIS a H IR ESES RGN
HrlJ ] & Tl Rk ,2020,41(10) :196-202.

S G GG GG G G GG S G G S GG S GG S W G G W G G S S GO GO PP SO G W

(&% 163 W)
[6] Evkvk, 2582, Tk aest, S E R T TSN S hRE S FEPE Y
S J].449,2013,45(1) : 116-119.
(7] JERIED, BRI AN AR E ML S BRSO SR
[J]. AR it , 2008,24( 1) :258-262.
(8] T, i s, S A HAER S IR A PR RANA T ] AR
S, 2009,25(6) 1 131-135.
(9] ¥, it il 5, S e L IR SR EA Y UBRC IS A K
FE R RIS ] R AR 23R (AR R ) , 2008, 34
(2):159-163.
[10] szdiefd, XU, S22 , 25 A A AR RGN R RIS
EHIRALS ] AP ERER S, 2008,29( 1) :25-29.

[11] S5, TR AT, 5 A A LA RS e SR H S R 5y
(ISR ) ] AR e3P, 2010,26( 1) 1 109-114.

[12] b, B, SkBel, S RRA AL — IO U A RS HE e M=
BRI ] ZRR AR BARRE) ,2011,26(82) :70-73.
[13] A, (8, RERE, 5 R R AU BIRE KA S =T S A
I ]. Rl KR (SRR ,2013,28(1) : 118-123.
[14] Zh5e, PG W0l , S ANE A AU i A% B M= 1)
[ )] 22l Rl 2018,46(36) - 137-139.

[15] FMIL, XI5, 220007, % ARRE I 248 99 Ak 5 M= it
s T ] 22l Rl 2016,44(29) :17-19.

[16] FiEFIRE , 1% , 222400, % AR A A HAE IR AR % B B T
FISEm[ T ] HR IR, 2014,35(2) < 74-T78.

[17] HEZFRELSE R A Z R A2 YC/T 142—2010( S 1.
At PP ERRE R, 2010: 102,

18]+ RS R A T MRS R 45 G B 7 2 GB/ T
232222008 8] A5t Hh I RAEL AT, 2008 16,

[19] BRTAE, SRR, Jo PR TR SR B R o BT
W5 )] R4, 2004, 10(5) 12027,

[20] Fza, WHHIRE, a0, h LT R I R0 M. s BRI,
2010.

[21] CHPHEARY RS HA LM A s AR A T, Tt
fikckt:,2012.

[22] YRR, i, FEIESE, S A L M e B 2 B AR 1

ST ] SRNAlL R, 2010,38(9) :61-64.
(23] T YA LT AR S B2 EIT 5[ D 1481
AR AR, 2010.

[24] FRLEAYEN RS TN AR 5 IR G 2 BN SIS A
FIEEN D 22 PU) | ok, 2019.

(25] Hhz=rms, TR, XU, S A=A A LIS IR = o B M 3 R (52
M J ] R 2, 2012,33(4) :70-74.

[26] ¥R ASaH, MHE B A HLAEERS - 398 s ko sem ) ]. +
HEA4,1990,27(2) :195-201.

[27] sl , XU, F58r, 25 i e E SRR IR =R 5T
WHR[ ] HREEE, 1983,4(2) . 7-10.

[28] Ml Al ZHE T ETRIFFE M ). B BisRlAHR i, 1987
379-382.

[29] XN E X Xkss, % AR A E T UIER B~ a3 sy

s )] ARl ,2018,37(6) :91-96.

[30] JE, PR A=a AR ERE IR Hh ) 7 PSSR R 7 [0 ] B

RHE,2018(22) :18,22.



