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Abstract

Objective: To analyze and evaluate the heavy metal content of edible seafood products in Pujun
Market in Foshan city. Methods: 4 common seafood products (Metapenaeus ensis, Mantis shrimp,
Ruditapes philippinarum, and Monetaria moneta (Linnaeus)) were selected from Pujun Market in
Foshan city. The amounts of heavy metals lead (Pb), cadmium (Cd), mercury (Hg), and total arsenic
(As) were determined by ICP-MS method. The test results were evaluated according to the national
standard “National Standard for Food Safety-Limits of Contaminant in Food” (GB2762-2022). Results:
The heavy metal content of 4 seafood samples met the limit of national standard GB2762-2022. Con-
clusion: No heavy metal pollution was found in the seafood products sold in Foshan Pujun Market.
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1. 51§

R KSR ALL 1], AP BIERE S (2], KRR R 2R 2R, BEE AR
s MEEEHEET O TR B B E &3] EEF AR S EFRINE4], HE SR E O (RS E A
W LEREE A ) ARG TR B N AR08 T R R FR 25 (5] IEF M E AR S =R, —BRIEEH 2
T kA, HEAFRP AR AR SR E A AR, R R SRR TR 1 R AR IE 6],
HE S NELTAMEITCR[T], s, k. 8. . 44 RS, oI TR P AR R I A B i A
BIEE AR [8]. bk, Wafrhth s S, HEERTRMASY, Mo T AR EE, XIEES AR
BB IIE DR, MBS AR, FTRESTE RO R, B DATEAR VG o & B U A = 5, W E BT
PO S REATE R LA RRILO]. 1Ak, WEKSSEWNHoFE, TORIHEEKE, R aaY
58 E B 1 G Re J1[10]. HEEFR OB FRANME &, WRIEEESE, TRSZ KRB Z[11]. SR REAE Tk Ak i HEE,
K2 FRGEME L ) [R5 4 R 5 G In) R R BR ™ EE [ 12] . B S e RO A P I R b, v TR SR
M= ME G, KERAFWAEREAR I TR Z MR 5 Ji[13], MER AR, 48 2010
EGHREE RN, KPR F KGR SRR AR 55.83 U, S 8.21 TN, S
1.56 JiWdi, 4 54.85 Wi, ¢ 105.63 Wi, HUOZTokAE, TAES. EKBHENES KER. F&. K
S A E N E S B IRIR AR MR PR [ 14], KEVLBHEEE 4, WSS Y p N E M A J80E
), PN ES RS BRI S, EERATEZERM15]), RA&ES R AL,
(A BRI ™ AR = AT SRR 16]. WFFC[17] [18]8R, AKBAMES BB I kE, &
AR 1ICAZ TR SR, ENMEMERRAKE, IR, HmARIhae, B5msoE K.
HEJRIKFE TR G R C LA — AT 2 AR R, AMESERKE SRR R A, B2
P RAR BRI, R B 22 A IE[19] [20]. 6 522 4 ) AR R BT REIR UL FREE I RR4E
KiE. BxRpfE s, mHS585 . 2 REEATF21] [22]. B, Al g 4 8 5 it
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TR SRRV BN — Ml FHEshIX, AR5 g m A 240, AT S L
X T DR MBS R SRR M AR, W B A E AR, W RERE—AEO.
SAEGRAIJT 2 b, ABRE AE AR FRE (ICP-MS) B AR I R AT . BAT sk vEvu . (R4S
PR miEREtE . ZAMREE SRS, PLMRBI PRI, PR, R
BRI 7745 [23] [24] [25] [26]0 A ERERAE Ry, BRI 2 H &0 6 i b B 5 8 o 3 A I 23Kk [27]
(28] [29]. ATAEMR (M ZEEFEEERFZI0EMNE) (GB 5009.268-2016) [30]f#H ICP-MS
VRGN T B T 3 5 E R (Metapenaeus ensis) WFIi(Mantis shrimp)~ 184G (Ruditapes philippinarum). H I
(Monetaria moneta (Linnaeus))ZF 4 Fi Wi EE-HE(Pb). #3(Cd). 7K(Hg). M(As)E&JE &, Fxfifx
FRAE (BB ZARHER SRS YRR (GB 2762-2022) [31 TV -

2. SEIERSY
2.1. BHH

FEFER AR FERG AT DL 4 A s 3A T 2023 453 H 16 HIGE ML i A i .
2.2. BB 5FH

38 iCAP Qc 7 R B 525 B8 11K 1% {X (3 [l Thermo Fisher £H 22 &) F1 MARS6 Bt i Al A (36
CEM A ).

R EXRA SR LT IR TR 04: 721 8 Bt & (As, Ba, Cd, Cr, Hg, Pb, Sb, Se)li & x
HEVATR(1000 pg/mL) FHER (IR Aol 30 4l fE) . SEI6 AT A #E 47K GB/T 6682 g i — 2K o

2.3. ELHIFREAR

SURSIRAR: B 50 mL AHER, 2218 A 950 mL 7K+, JREIFFH.

BT AR TR ISR TC R ARMIE R FIVA TR ECH] : UGS B2 0 R IR S AE 4T 100 mL &M+,
F 5% mHBRVE MO B B ok AbRAERE & IR REGREE Y 04 2.5 pg/Ly 5 pg/L. 10 pg/L. 20 pg/L
HIbRHETR TR, REIFH .
24. (UBTIES8MHE

WA 10 pg/L BIE 48 7K TR B AR TR . 17T ICP-MS X85 AE 44/ H w AL A i s
AR E R, FEIIR. SRR BARE. MR E. RARESEEN TIESH
AT . LSS I ICP-MS (X B TA/ESHILF 1.

Table 1. Instrument operating parameters of ICP-MS
& 1. ICP-MS (BB TIESH

24 W 24 WEE
ST # 1500 W E2R /A0 S Ak 3.
LR TR IR 15 L/min SRAFHE AU RV
WAME 0.80 L/min KR 8 mm~10 mm
B E 0.40 L/min KA Bl
AERRE 4 L/min~5 L/min K77 =5 Hzh
S ERE 2°C UG 2 AL 1~3
Uik SN IR R R 0.3 1/s BRI 2~3
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2.5. tRAEEhZR4RH
HY “2.3.7 BC#EFA 04 2.5 pg/L 5 pg/L. 10 pg/L. 20 pg/L K4S, 48, K. BR-SIrE RYVITETR(E 2),
M F bR e 22, F SY%mBRIEHN T H

Table 2. Mixed standard series of lead, cadmium, mercury andarsenic
2. 18, 8. k. WEARERRKRRY

JLE = H/(ug/L) W 1/(ug/L) W 2/(ug/L) W 3/(ng/L) W 4/(ug/L)
4(Pb) 0 2.5 5 10 20
H(cd) 0 2.5 5 10 20
K(Hg) 0 2.5 5 10 20
fifi(As) 0 2.5 5 10 20

2.6. HmME

FE AR B 22 2 B ZObR I TR 22 70 I 52 ) (GB 5009.268-2016) [30], F“2.4. 7 5 i) ICP-MS
XA TAESHGATINE o ARG /KDEF R A7 LRV RILA M EY), RJE AR, iFhhiEk LR,
BRI A AN, WO, R SIRNEFEMFT R4, RS RZ 200 ¢ a4 . K
ECJEARE S 0.2 g TROBEMNEEF, IO S mL WHRR, MNaEE 1 h, TR, R RHERIORED
BT HRGERSH RN 3). WEIEEUE, SASFTHRESHES, M AR 2 2] 50 mL 1)
b, HEBF/KMEAGE TIEES, JFHDBR RS KM E=0EMARE T LS, 25
ERF] 50 mL, FRIRSI&H, RN M2 ASLs . ik brdEih 28 T S5 2AH N M E S EIREE, FnkkA
R AE, TESESBITRNSE.

Table 3. Working parameters of microwave digestion

3. MKHERIESH

BrF DhERWwW EHEEC B 8] /min 18 Y 8] /min

1 400 120 5 5
2 400 150 5 10
3 400 190 5 20

3. ER5He
3.1. R SR LR

F e 1 WOTIENE SR BERIARAE R AHEATINE, DAY, 4. R Bl 4 P &R U R IR AR AL R,
PLICE 5 AbRIC RIS I EL A AR, 2HIE . B8, k. T 4 oo R AObraErh4, & R R,
3 I Z M A TR DA ARG R B, WK 4. & ICER M ICP-MS & EIRFI H R A 5, 6 (Bfas
E ZbruE i 2 0K ME) (GB 5009.268-2016) [30]H1E R,

3.2. HFRENERS S

WHE (B ZEEFERMER ST ZuERNE) (GB 5009.268-2016) [30], KM ICP-MS AN K H
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Bl T T R . ARG fEG . US4 D EES I TR AT, SRR 6. XTIREBOHT KA T
(i z e M SRS RYIR &) (GB 2762-2022) [3 13TV -

Table 4. Linear regression equation of different elements and there correlation
coefficient

4. BRLREMEIAFEREXRY

TCE A ACINEpy R R
H#5(Pb) Y = 11720X + 7348.6 0.9959
4(Cd) Y = 7980X + 6789.6 0.9992
K (Hg) Y =4983X + 7688.6 0.9993
fifi(As) Y = 57880X + 8532.6 1.0000

Table 5. Limit of quantitation and detection of ICP-MS
5. BRIBEFEFRRIEESMAG LR

JLE i H PR 1/(mg/kg) # H PR 2/(mg/L) EEM 1/(mg/kg) EEIR 2/(mg/L)
HY(Pb) 0.020 0.0050 0.050 0.020
R(Cd) 0.002 0.0005 0.005 0.002
K(Hg) 0.001 0.0003 0.003 0.001
fifi(As) 0.002 0.0005 0.005 0.002

Table 6. Heavy metal element content of 4 seafood samples (mg/kg)
% 6.4 IEHRESLETES B(myke)

FE i #4(Pb) fR(Cd) K(Hg) Tif(As)

HL FE IR 0.03 0.01 0.011 0.002
N 0.02 0.07 0.003 0.003
This 0.04 0.03 0.002 0.002
S 0.15 0.15 0.008 0.003
PN ARAE[31] <15 <2.0 <0.5 <0.5

M6 TV, BTl 4 FhRaets dh b, AR L 4. B9, oKk Bl 4 PREGJR, (S I E TR,
Horb | DU S AR S RS, SR ok S R, T 4 R RS AR, B R

K PR TER G EE 0 B 15 (mgke) FALA, AR ESbREREIGH . &2 e E Kb

GB2762-2022 [3 1146 &t % 4 B SAR i B i Hh s e B & )R e v 6 = & FR R (Ph) I & S AN 1.5 mg/kg,

F(CAH&RABE 2.0 mg/kg, RMHg)MEFREAEIT 0.5 mg/kg, TH(As)FIEEAEIT 0.5 mgkg. A CX
B ok BT IS BRI TE E SR 2 A SRR AR RE R 2 1E A
W FEEIEEE ™ 5t 1 [ KB A AR dE o AR TR EEAIE I (I 6 7 i 52 B 4 SR T e I KU A, X oI J ok

4 FhEERE I T E SRR, s

77 it R B RIS YR DU LR B

4. it

K ICP-MS $5 AR SR s L 375 T3 1) 4 Tl DL P 7 iy s PRI ARt e A0 1 DL AP
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