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BE: W THREABLEARESRSKAFEFELREFTLIVREAEANG, Lhay
MTRBBEMXTERN 12 HEF GRS HRATE, RAKKHEMB-LEBGEE TR
Juig ik (ICP-MS) Ml 45 R K- A #HESHENELE, RELETITEELKP)
Foe BT EIEH MP) TN HE T LEE, WRARAKFRELBEGEZRRTERN, ¥
B ARG E R (THQs) WM HEEANG. RMERE R, BFRER AR, 44
B % B & ND~1.100 mg/kg, 45T E X 14%, £ HMHEHELCELL T 2R, A4 ER
@ﬁNDJWMMm,%i%?ﬁzwh&%%\@%Eﬂ%wﬁAiﬁ%ﬁ%wﬁ
BKAERENND~1900mgkg, E#atte L RHELETTHMEMN, HMEMHE
HEeERLREZR. R E a@ﬁOW%MNMWQ,mﬂﬁO%PMMéWﬁEA
ERTHEMEM. B4 EHMEN 0.010~32.000 mgkg, %HEFEY 2.3%, HHEAETES
THMEM. SEHFHLEHREr: FREMHNATEHE—EWNTE. E2BTLEER
BR: TR HEIE AT ESE A TSR A ESG K> KBl ESE. #EXNRITNE
T BRESARENS, BEERASRNRENGMESANT 10, EARRRAD. HX
kY, KEABBERRNEFRERATEFE—ENELBETSE, BETLERE, B
RGN, XATFNAFELFELBE SR ER R AL EENGREMET BERE.
KR &, KAFR;, E4E; REBASEE FHREN; #ENGITHN
FE S TS207.51 XRKFRERS: A

H 2000 4E LIk, FRE— H AR EAE 2R mn S 6480.36 3 t, AR A 3282.50 TT t,
KM Hoe BRI YA =% . T A WK 3197.87 1t BEE ATTRZK™ il
MZAZHBMAE, IR FEMHEY . SREmn, HEHZ25REE2 T EAX
PEERG R E M AR NEE, 2019 FIREK™  EFXE.

B 2021-05-21  {EEIHHA: 2021-11-07

BEIE : EXRE A AT (2018YFC1602205); 1= 7 BHE i i< BHR A HT4T 3h i+ %1 R Mk AT s 51 H
(19391901600); i i RHE R ITE (PR BHES 2017 5 4-4 B, LB HHE S R SRTFQIH
(2017-01-07-00-10-E00056)

F—1EH: FAK WA, NFK=RIFELE SR, E-mail: zyqi@shou.edu.cn;
B NHERE MRS 22, E-mail: 1713565868@qq.com

BIEESE: i_% MBS 5EYHE AP, E-mail: yzhao@shou.edu.cn;

WS, IR 5 % A R VEAE A, E-mail: hqliu@shou.edu.cn 7

https://www.china-fishery.cn R E K224 F 7/ sponsored by China Society of Fisheries

T

v}
b



https://www.china-fishery.cn

73 FATC, e W GERAK E E 0Y 22 S B H XU A 1247

AR INA FEIEIS Y. ol e
Tl Al 3 0T A A 1 IR ) R K G
LI  L L Rv  | AN  W  r W E B
R, REOKMETEESRIGY . EERERETD
MELARE SR, HAEKEAEB RGP RES T4 2
L, NI o BRI AR, TR IE S 4
HIEE, X ARARERE AR, e B
P, 7K AR E 10% 247, (HAZEA
KB E SR W FEEE, LHERTRY, W
32 W HOR 15 Y iy 0 25 2 S BUK B, K™
i WM E SRS Y R A m. R
BRAE, HORVE . BRMEANG R R RER S A AER], (H
KEfEERRT, Flan, HRes 5t AT 4 5
PRERFIE R, HESEm ARG OIlE
ARG, I RGERMIR R G FXF AR B s
JHERE. BE. BLLOINE RS, WRAETERS. %=
ERGE . ARG (Wrik R50) il it

SERSEEL T IROK L WK MK DL IRK
R/ | KRB AE S ORI ARSI
AN TR] K 7= i 57 51 4 J@ 15 Y 1) 25 S e R S bk
AT G VAN, B K i A PSR 4
i o

1S

1.1 SCIgMR

A5 H A W% 8 446 1 (Thunnus mac-
coyii) FESL R HRCPVE . KPUVE . ENREHE, rhiesk
FEHE (Eriocheir sinensis) # 1 2 B 28 58 W 1 H XA
] DX 38 1 63 > FR 5 37, HoAh K 77 FE i 2015—
2017 AF 43 B ELE FE W VIR AR A i KK
Pt AT, R 20 AR 215 ANRES . B
YIRS, ARHGT PR 2,
IRk | IR . IRERLA S, B LT
LR E B LA A2, DR L5705 i alizk o
VE 3, KGN TR K Sy, O LA B
WAL, Frf 85 i PR, RS R AT
T—40 °C vk AR

K7 S AFEY R fifie (Lgksty, g
e SR BHE R A BR A R . 1000 pg/mL Pb, Cd.,
Hg. As. Criiic s, 3£ E AccuStand-
ard A #) . 10 pg/mL 1Y Bi, Ge. In, Li. Sc. Tb,
Y ZICE W HER IR, ERA G488 o141
B 10 pg/L B Liy Co, In, U, Ba,

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

Ce AR, EEFR MR, nES YR
(53 01 GBW10024), [FEZbrEY) FF5 0
EFEZME iCAPQ HLEH G L TR
1%, FEEFEB KK, CEM-MARS6 [ Hf#1Y
% [FE CEM 72 Al . Milli-Q #8 4l /K ik 2% , 32
Millipore /A Fl .
1.2 LWHE
50 W 1R FRELZ 1.0 g (RE S T 00
frfE, A 5 mL iERRIR ISR, w ZE% A e ik
AT il RGeS T R0 T i A o T 58
4 BRBHEHBAKERZ 25mL, £ L
ME (F 1) BAFEMM 3 AT, [RIBTBEFE i
R 1 HORHBEFSH

Tab.1 Working parameters of the microwave digestion

BYE hE/W FHRERE/min - FHEEEAC PRI [7]/min
step power heating time heating to temperature holding time

1 1600 25 180 0
2 1600 0 180 30
RN 2 HERE
M E A IS WAL AL ICP-MS 5 4%

4, f#7Li>50000., *Co>100000. "“In>220000, **U>
300000CPS . '“°Ce'°0/*°Ce<2%, L4 <A M filf
RS, BRERERFETHTIL, f$°Co/ Clo>
18, “Co>30000 CPS J& *#f #F &t 1 fft W& F ICP-MS
Mg, IEHNARICE*Se (K FE Cr). “Ge (X 1E
PAs), "PIn(# IE "'Cd), *”Bi(# 1E*”Hg. **Pb) it
FIRIE

ME 7k SEITEEESY% GB5009.268—
2016 {1y J7 ¥ % ] ICP-MS $EAT & . 3% DB
35/T895—2009"" 11 J5 % & F§ HPLC-ICP-MSX i
£ 4> b £ rp FH BRI A2 o
1.3 N AEERIRNE

FREAME K GB2762—2017 { & hh%
S EZEARHEE R R ) U XA TR K 5
T 4 T YRR HET T .

Fe R AR R TG et
ORI K ™ il A PP E 4 R T YR, R
75 e B it AL

P;=Ci/S;

K, PR i S Y R F IS YRR, CFRoR iy
Y TR IR, S R T B PR AR
. M P<02 8T, RUUESBRELTIERNE
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SIEEIN: 02<P;<0.6 I, R THRRI5YHK
Fs 0.6<P<1.0 B, MG YKF; P=1.0 B,
PSR Sl

SR A 42 A 15 Y AR B0 ()™ 45 Rl K 7= i
HJm & R IET LRI, EOR R ™ i 2Z 16
Xof B AL DN B 4 S G B M R R RE IR 2= ek, 4R
BB B R I IZK 7 it Rl H 46 TR 1) ' BB ) R
Xypr IR

XMPI:\H/CIXCZX"'XC,,
X, C, Fonttil P s g Tk

RN AR R AR AU
TR R 26 [E FR 18 (USEPA) #1421 fakt e XURG: 1T
P A A B R G K 22 8 (targethazardquotient, THQ)
PEAFEART . THQ B AR T
EFr x ED X IR x C
RfD x BW x ATn
X, BFr N AERREE R (350 d/a); ED N %5k
FELEATIE] (70 a); IR A REIECR (kg/d), CH
K7 ] B> A R AR B i (mg/kg); BW W
AE AR (AN 60kg); ATn S FHZ R
], ATn=EDx365d/a; RfD AZ:HHFlE [mg/(kg-d)],
i f . k. BRI SIS E 0 5 4.0x107
1.0x107°, 0.1x10°, 0.3x10° Fl 3x10° mg/(kg-d).
4 R o AR A BRE 114 5 e — i 22 Aot 3R AL [l 4
FHBEE R, RS B PGk 5 %L (targethazardquo-
tients, THQs) P4 B 42 & 5 58 0 A AR (8 e (1) XU
THQs=THQ,+THQ,+...+THQ,, #r THQs<1.0, ¥
B o 45 J %o A A { BRE 3 13 1) 52 R AN W B 5 THQs>
1.0, FRED AMAETE AU

1.4 BEESR

SKFH SPSS 18.0 T/ AbFREE , 455 LISE 2 {EE
FrUfEZEFIR, AR H P 2 5 2% (One-Way
ANOVA) K%,

THQ =

2 4

2.1 WEFEREN

LL 5% SR WO F R, el — R B AS
WS S FC R MR A PR, RIS RS
PETF AT E o AR AT R 5 5 50 50 B i
LRI R, SRitrfEig . SR ER, £T
RIHEREIIRTF 0.999 6, LMXRREL (5 2).
h T BSUE DT E I ERR EE , X ARHES F Y (B
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GBW10024) #4700 € , HIE(EH S5 S 5 (EHAHAF
(#3), ULHIRIN 5 gl B vERf T 5
R2 SHTEMNEMEIASE. BXRHLE LR

Tab.2 Regression equations, correlation coefficients and

detection limits of 5 elements

oz ety e HRRE (R R/ (ng/ke)
N linear correlation detection
element . . N
equation coefficient limit
Pb  Y=74900.464X+5862.083 0.999 9 1.5
Cd  Y=5983.569X+32.235 0.999 8 0.19
Hg Y=21186.872X+1765.840 0.999 8 2.0
As  Y=1008.838X+3.342 0.999 6 0.3
Cr Y=12753.582X+18857.091 0.999 9 2.4

®3 HESEMER (B GBWI0024) TIERS
PREERNEER
Tab.3 Comparison between measured values and
standard values in GBW10024

TR(RED D) PR M e /%
element (mass fraction) standard value measured value recovery
Pb (107 0.12% 0.12+0.06 97.23
Cd (107) 1.06+0.10 1.07+0.05 101.54
Hg (107) 40.00+7.00 44.00+0.80 96.12
As (10°) 3.60+0.60 3.80+0.02 96.87
Cr (10°) 0.28+0.07 0.34+0.03 102.44

I XERSHEME
Notes: >*¢indicates the reference value
22 FEmERKERPESRBRERETN
68 77 il FIR K7™ v, Y S B
ND~1.1 mg/kg, HiBARFEN 1.4%, 3 DHEER,
4y ) R (Carassius auratus) (0.510+£0.021),
(Aristichthys nobilis) (0.770£0.032). M3k & (Mega-
lobrama amblycephala) (1.100£0.021) mg/kg, YN
WK, &M S TR EE R GR 4);
R U Y ND~1.6 mg/kg, RN 2.8%,
6 MEESERR, 435Ik W 8 46 FA (0.120+0.010)
(0.12120.022) . (0.132+0.021) . (0.140£0.041) . (0.162+
0.030) mg/kg Fll 42 4 2 % (0.570+0.021) mg/kg,
K A AW (Crassostrea gigas) . TSR DL (Arg-
opecten irradians) ¥ ¥ H & & & T HAb & Fh (P<
0.05); & EVLE A 0.010~32.000 mg/kg, #iEbR
RN 23%, SAFESGEAR, 3 MMRK ARG, o
Sk 58 (Channa argus) (14.000+0.472) mg/kg .
(24.003+0.661) mg/kg. # (32.000£0.982) mg/kg,
2 ANEKARER, N KEEE (Scophthalmus max-
imus) (2.900+0.331) mg/kg. f1 5 4 (9.800+0.563)
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F4 20 Mk~ RPH, B R WHENESR (BE)

Tab. 4 Measurement results of lead, cadmium, mercury, arsenic and chromium of
20 kinds of aquatic products (wet weight) mg/kg
aquatic product HaA number of Cd Hg As Cr
species
category samples
K fifl 9 0.130+£0.240°  0.002+0.002°  0.024+£0.006"  0.063+0.043%  6.400+12.600°
freshwater fish Aristichthys nobilis (0.002~0.770)  (ND~0.006)  (0.002~0.057)  (0.023~0.150)  (0.032~32.000)
fife 8 0.130+£0.330°  0.002+0.001°  0.032+0.011°  0.070+0.028¢  0.260+0.470"
Hypophthalmichthys molitrix (ND~1.100)  (ND~0.004)  (0.025~0.052) (0.027~0.120)  (0.013~1.400)
T 6 0.023+£0.011*  0.001£0.001°  0.006+0.001"  0.074+0.084¢  0.056=0.028"
Ctenopharyngodon idella (0.011~0.042)  (ND~0.003)  (0.005~0.006) (0.007~0.240)  (0.024~1.000)
[#] 3k fijj 11 0.130+£0.330°  0.002£0.001°  0.005+0.005"  0.047+0.041°  0.200+0.360"
Megalobrama amblycephala (ND+1.100)  (ND~0.004)  (0.005~0.015) (0.007~0.160)  (0.019~1.300)
il 16 0.063+0.120°  0.001£0.002°  0.013£0.018"  0.063+0.042¢  0.460+0.230"
Carassius auratus (ND~0.510)  (ND~0.004)  (ND~0.060)  (0.023~0.178)  (0.160~0.940)
5, fil 6 0.019£0.019°  0.008+0.003°  0.016+0.062°  0.650+0.430°*  2.500+5.500"
Channa argus (ND~0.056)  (0.001~0.016)  (0.009~0.024)  (0.190~1.400)  (0.052~14.000)
RIKUF R ARSI 8 0.026£0.014*  0.016£0.015°  0.005+0.008"  1.700+1.500™  0.034+0.012"
freshwater prawn  Litopenaeus vannamei (ND~0.042)  (0.002~0.040)  (ND~0.020)  (0.190~4.000)  (0.015~0.051)
and crab
RS ELR 63 0.025+0.030°  0.049+0.012°  0.053+0.027°  1.300£0.680°°  0.300+0.100°
Eriocheir sinensis (ND~0.141)  (ND~0.570)  (0.002~0.096)  (0.004~3.800)  (0.085~0.590)
K R 6 0.013+0.027°  0.082+0.010°  0.017+0.013°  2.000+1.200®  0.260+0.550°
marine fish Pampus argenteus (0.002~0.080)  (ND~0.025)  (0.005~0.038)  (0.880~4.100)  (0.015~1.400)
K 6 0.007+0.003*  0.001£0.001°  0.032+0.008"  0.980+0.360*"  0.044+0.029"
Larimichthys crocea (0.004~0.014)  (ND~0.003)  (0.020~0.040)  (0.530~1.400)  (0.022~0.100)
REZ6T 6 0.018+0.014°  0.001£0.001°  0.019+£0.005°  2.300£0.780°  0.520+1.200°
Scophthalmus maximus (0.004~0.036)  (ND~0.003)  (0.012~0.026)  (1.400~3.300)  (0.031~2.900)
Ae g 6 0.015£0.012°  0.001£0.001°  0.039+0.013"  2.000+0.640™  0.037+0.006°
Lateolabrax japonicus (0.004~0.056)  (ND~0.002)  (0.024~0.058)  (1.100~2.800)  (0.031~0.047)
FBE 6 0.022+0.021°  0.002+0.001°  0.037+0.023"  0.520+0.280®  1.700+3.000°
Epinephelus sp. (0.004~0.056)  (ND~0.004)  (0.020~0.087) (0.210~0.890)  (0.019~9.800)
ity L 6 0.030+£0.022  0.016+0.010°  0.024+0.003"  0.820+0.250"  0.017+0.005"
Trichiurus lepturus (0.014~0.071)  (0.005~0.028)  (0.015~0.037)  (0.500~1.100)  (0.010~0.023)
KIBRIE £ 6 0.034+0.022"  0.002+0.001°  0.012+0.005*  0.330+0.140%  0.035+0.029"
Oncorhynchus keta (0.010~0.066)  (ND~0.003)  (0.006~0.019)  (0.150~0.530)  (0.010~0.077)
WEHE S 22 0.037+0.024°  0.051£0.046°  0.990+0.560°  1.300+0.490°*  0.052+0.023"
Thunnus maccoyii (0.014~0.130)  (0.005~0.162)  (0.320~1.900)  (0.720~2.600)  (0.026~0.097)
7KDL L fif] 6 0.021+£0.011*  0.014£0.009°  0.024+0.003"  1.580+0.480"!  0.039+0.021°
marine shellfish Haliotis rubra (0.007~0.035)  (0.002~0.024)  (0.015~0.037)  (0.900~2.300)  (0.011~0.071)
T L 6 0.046£0.011*  0.790£0.230°  0.007+0.003"  0.810+£0.170"  0.050+0.016"
Argopecten irradians (0.033~0.065)  (0.450~1.100)  (0.002~0.010)  (0.550~1.000)  (0.033~0.071)
K 6 0.120+£0.029°  1.400£0.190°  0.015+0.004*  2.300+0.440°  0.061+0.031°
Crassostrea gigas (0.078~0.152)  (1.000~1.600) (0.010~0.021)  (1.700~2.900)  (0.022~0.091)
JEE T8 T By 6 0.120+£0.022"  0.017£0.009°  0.015+0.005*  0.580+0.150%  0.054+0.015"

Pseudocardium sachalinense

(0.098~0.160)  (0.005~0.031) (0.011~0.024)  (0.310~0.720)

(0.031~0.071)

e B AIARRVNG FRFORER BFP<0.05), RSE; BT EROGIEPHE, 87 FROVIEREE: “ND #FRARKH

Notes: different lowercase letters in the same column indicate significant differences (P<0.05), the same as Tab. 5; up in the row mean average value,

down in the row mean range value; "ND" means not detected

mg/kg, FEIHIREE RIS G i iR /K 7™ it h
AR A EE RN, K DL AR R e 2
N VRREIE VY, IHACACBRE ) L e2s
TE35 AR B (5] bt 245 2K AR o 14 95 e 28 U
RN, TSR PR 175 Gt 2 DR B R e T
ot it b ) FE LSRN o B AR R D I PR R
a2, TN, ST WAL R R

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

HRIm.

T SRR AP B O T LA E RO 1L
s, BB A B 2B TR K™
SR ST A RS . BTG R BRI R R
R ST RR BRSO TR R A LA
IR, PRI 05 S R P2 ok
8 4 5 SRR (8 S T R 0 B
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A, HAHE P G IR A SR B I E
THESRM R, HA& WP ELEORIAME & T
WX, XTEESRA, HHESRE SR 0.102~
0.921 mg/kg, YA E A (0.432+0.283) mg/kg, H
HIR 5 BRI LTSN 14%~81%, W HE 40
R 1) & BT PR 1 1.0 mg/kg, TR/K
(L EEER ALY, A S 5 /N T e L R A
0.1 mg/kg , MgAKM  WEARI | IRAKUFEE DL S B 6
1) S B E 5 S R e T IO BR R 7K™ Shrh
fif EZE LUA DL B STAAE, TR A & & s
fifi Y 0.02%~11%", FEALA NS BUBYI BT, %7
MR o B A ) 1% 18R, KA R
i, KRZEHE . L% (Lateolabrax japonicus) V) K
i S P AL i S TR A
23 BEMERKEFRIPECEESESH

TE 6 FligoKk M, By, B, RORMIHE E
B #ExER, S A E S ERE, SH
fils 5 FhIROK AT 35 22 57 (P<0.05), 8 4% 1 {H
TEERE, SHMSHMRKAAFREZER
(P<0.05), 7E 8 Fpigokfarf, v, 4. SHMBES
mY T E R, WS Ah BORYHE SRS
Fofth 7 Fhifg oK A7 235 22 5% (P<0.05), KZE6f
S A R, S8 (Pampus argenteus) .
AL 8 (Lateolabrax japonicus) W e i 22 {E & 12 TG ik
FErR, SHMb s KEaFEEEER
(P<0.05), TE 4RI A, #r. EOR. SAEME
SRR EEES, KW, SR DT
YE & &5 B (Haliotis rubra). JE U5 5] 4
(Pseudocardium sachalinense) i .35 25 5 (P<0.05).
TE IR K UF 8 v P4 32 X IR (Litopenaeus van-
namei) 5 M GEL IR | R BORFIEE MRS

TR EER, JINENIRSE S & T
AR, 255 R (P<0.05) (K 4).

5 R it v B T B 4 A £ R0 VR B
RN, k. BIBEE RS TREER.
T 7K M 88 A (R R T AL 4 RSOk
A E S (P<0.05), RAKM, KM, KDL
TR HF 8 2 (8] TG i 3 25 5% o /K DU AR S (B 5
i, FEWoK A KamgE SRR BEES
(P<0.05), SIR/KIMEE | MWKIFEIEREZES, ®’
JK A0 5 K A B B (R e O R 2R S . UK IR
ORI S s, SR MK DL
EHSRICRFERER, SRoKMa, HKIFER D
%5 (P<0.05) (3 5),

24 BERERKERPESRSEEETN

T 7K 8 55 U DL R ) SRR T e A8 /)N
T 02, T IEFHWE, &N (Trachypenaeus
curvirostris) it T 115 9%, =P8 T4 (Portunus
trituberculatus) At T E 15 4%, IRK ™ 5 g L B
(Hypophthalmichthys molitrix) FA1 3k 5 b F 5275 4t
TWH (8 1), HAb SRy ST W A PR
BRI 7 T e R B R R S A b T b
YL, RS MR UL JETUR R = JE R
TR TS Y, HAb T ™ S5 IROK ™ 44k T
IEFEE . BT S A B R BN 75 YR 4L
Wb T ETG gz Ah, AT S IROK T A4 T
IEHE L SR K R K D R Y 8 TS
PG, HEKEFEEAL TR G, TROK S AR R
T 02, WkEATRIGS, 8 6. %A (Cren-
opharyngodon idella) X )& T EETG 4y, 68
JUGATERT R S h AR OB e T E IS g o AR )™
TS YRR, KR JETVER . =R

x5 TREAINK=RFHSHEESEIE (BF)

Tab. 5 Contents of S heavy metals in different types of aquatic products (wet weight) mg/kg
K= 25
aquatic product category Pb Cd Hg As Cr
RAK B EBRRFE fh) 0.082+0.054° 0.0030.003° 0.016+0.010° 0.161£0.240° 0.261+0.031°
freshwater fish (except over-standard samples)
K (AT RS m) 0.02240.011° 0.019+0.031° 0.02540.008° 1.281+0.743° 0.333+0.579°
marine fish (except 7. maccoyii)
KDL 0.077+0.051° 0.555+0.671° 0.015+0.007° 1.318+0.782° 0.051+0.009*
marine shellfish
WRAUF 0.026+0.001° 0.033+0.023* 0.028+0.032° 1.500+0.283" 0.167+0.188"
freshwater prawn and crab
KU g 0.417+0.200" 0.146+0.006" 0.033+0.005" 0.234+0.177 0.506+0.047°

marine prawn and crab
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Fig.1 Single factor pollution index of seafood and freshwater products

1. A. nobilis, 2. H. molitrix 3. C. idella, 4. M. amblycephala, 5. C. auratus, 6. C. argus, 7. P. argenteus, 8. L. crocea, 9. S. maximus, 10. L. japonicas, 11.

Epinephelus sp., 12. T. lepturus, 13. O. keta, 14. T. maccoyii , 15. H. rubra, 16. A. irradias, 17. C. gigas, 18. P. sachalinense, 19. L. vannamei, 20. E. sin-

ensis, 21. T. curvirostris, 22. P. trituberculatus. The Same as Fig.2
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2.5 BEERXEITEN

R AT BB TNG 46 00 X [l AR N FEZE R B A
RO A ZE AL AR T AN S8K ™ B o 15
g/d, VS IRK T Y L BRI Y THQ (E
BI/NF 1.0, UL A S AT RS S ek
A R KU AR /IS (32 6). RTTER THQ fH7E % i
SRt KT 1.0, HALSFY/NF 1.0, K4
o o HEE SR A9 % & O 0.100~0.920 mg/kg, I
THQ {4 0.240~2.206, FI{E N 1.031, PiliK
SO £ T 06 5 4 A 0 A7 A — R R XU o 96 7
A7 6 ARES B THQ KT 1.0, JR/AK/™ fhh
DL R I i v A 3 2 % SR THQ {E K T 1.0,
H S S O LA B, W R 6 AR
fn B JE LA THQ (VT Fl A 0.114~0.202, FLYHIE
X W 55 v A2 2% B () JC LA THQ 1B 43 5314 0.149
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Fig.2 Metal pollution index of seafood and freshwater products
#z6 nMKERELEEFERAY
Tab. 6 Target hazard quotient of 22 kinds of aquatic products
Bl b
category variety Pb Cd Hg As Cr THQs
WK freshwater fish i A. nobilis 0.008  0.001 0.058  0.050  0.511 0.628
fit  H. molitrix 0.008  0.000 0.077  0.056  0.021  0.161
it C. idella 0.001  0.000 0.014  0.059  0.005  0.079
[#3ki)i M. amblycephala 0.008  0.0003  0.013  0.038 0016 0.074
) C. auratus 0.004  0.0003  0.031  0.050  0.037  0.122
4% C argus 0.001  0.002 0.038  0.519 0200  0.761
VRIKUEREE  freshwater prawn and crab JLANESTUR L. vannamei 0.002  0.004 0.013 1.358  0.003 1.379
FRAEGREEER  E. sinensis 0.002  0.012 0.120  1.039  0.024  1.196
#G/K 1 marine fish HUE  P. argenteus 0.001  0.020 0.041  1.598  0.021 1.680
K#th L. crocea 0.000  0.000 0.077  0.783  0.004  0.864
KO S maximus 0.001  0.000 0.046  1.838  0.042 1.926
16y L. japonicus 0.001  0.000 0.094  1.598  0.003 1.696
Bt Epinephelus sp. 0.001  0.000 0.089 0416  0.136  0.642
Wt T lepturus 0.002  0.004 0.058  0.655  0.001  0.720
KRGt O. keta 0.002  0.000 0.029 0264  0.003  0.298
WEHESHM T maccoyii 0.002  0.012 2373 1.039  0.004  3.431
#/K D1 marine shellfish W46l H rubra 0.001  0.003 0.058  1.263  0.003 1.328
WS A irradians 0.003  0.189 0.016  0.647  0.004  0.859
KA C gigas 0.007  0.336 0.036  1.838  0.005  2.222
PET S S ¥Ms P, sachalinense 0.007  0.004 0.036 0464  0.004  0.515
HE/KHF#) marine prawn and crab & JNEF  Trachypenaeus curvirostris 0.017  0.034 0.695  0.197  0.038  0.354
ZWEMR T Portunus trituberculatus 0.033 0.036 0.863 0.177 0.043 0.375
SFHIMH  average value 0.005  0.030 0.158  0.725  0.051  0.969
K7™ b THQs (B 5 = O RE i R B BB x40 0 (1.164), 3 Wb

HAKE S THQs E¥/NF 1.0, Uil K& i g
St NRTE i —EHEE, HAbkr™ 5k
) T 4 i o A i ol 3 740 52 e A B I8
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Differences and risk assessment of heavy metals in
seafood and freshwater products
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Abstract: In order to understand the pollution status and ingestion risk of heavy metals in seafood and fresh water
products in eastern coastal areas, 12 kinds of seafood and 8 kinds of fresh water products on the market were ana-
lyzed in this study. Microwave digestion-inductively coupled plasma mass spectrometry (ICP-MS) method was
used to determine five kinds of common heavy metals, including lead, cadmium, mercury, arsenic and chromium.
The pollution degree was evaluated according to single factor pollution index (P;) and metal pollution index (MPI),
the content difference of heavy metals in different aquatic products and pollution status were compared, and the
health risk was evaluated by target hazard quotients (THQS). The test results show that the lead content in seafood
and freshwater products was in the range of ND-1.100 mg/kg, the lead exceeding rate was 1.4%, and the average
lead content of each species had no significant difference (P>0.05); the range of cadmium content was ND-1.600
mg/kg, the cadmium exceeding rate was 2.8%, and the average content of cadmium in Crassostrea gigas and
Argopecten irradians was higher than other varieties (P<0.05); the mercury content range was ND-1.900 mg/kg,
the average total mercury content of Thunnus maccoyii was higher than other species (P<0.05), and there was no
significant difference in the average total mercury content of other species (P>0.05); the range of total arsenic con-
tent was 0.004-4.100 mg/kg, and the average total arsenic content of freshwater fish (except Channa argus) was
lower than other species (P<0.05); the chromium content range was 0.010-32.000 mg/kg, the chromium exceeding
rate was 2.3% and the average chromium content of Aristichthys nobilis was higher than other species (P<0.05).
The single-factor pollution index showed that: different types of aquatic products have certain pollution; the heavy
metal pollution index shows the trend of seawater shrimp and crab>seawater shell>freshwater shrimp and crab>sea
fish>freshwater fish. The health risk assessment showed that except for 7. maccoyii, the health risk values of mar-
ine products and freshwater products were less than 1.0, and the risk when eating was relatively small. The results
of this study show that seafood and freshwater products in the eastern coastal areas have a certain degree of heavy
metal pollution, but the pollution is lighter and the intake risk is relatively small.

Key words: marine products; freshwater products; heavy metals; ICP-MS; health risk assessment
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