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Species analysis and safety evaluation of mercury and arsenic in edible fish
in Chancheng district in Foshan city
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ABSTRACT: Objective To determine the content of mercury and arsenic in edible fish in Chancheng district of
Foshan city, and analyze the forms of mercury and arsenic in order to understand the pollution status and evaluate the
food safety. Methods The content of total mercury in edible fish was determined by direct mercury analyzer; the
content of arsenic in edible fish was determined by inductively coupled plasma mass spectrometry (ICP-MS) after the
pretreatment by microwave digestion. The speciation of mercury and arsenic was analyzed by high performance
liquid chromatography inductively coupled plasma mass spectrometry (HPLC-ICP-MS), according to GB 2762-2017
National food safety standard-Limits of pollutants in food, the food safety of mercury and arsenic was evaluated by
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single factor pollution index method and weekly tolerable intake. Results Mercury in common edible fish in

Chancheng district mainly existed in the form of methylmercury, and arsenic was mainly in the form of arsenic

betaine AsB and a small amount of dimethylarsenic acid DMA. The average content of methylmercury in the

measured samples was 0.026 mg/kg, lower than the national standard limit 0.5 mg/kg; the inorganic arsenic content

was lower than the detection limit 0.02 mg/kg, and the content of arsenic betaine (AsB) was 0.477 mg/kg. The

average content of methylmercury in the six-toothed golden threadfish (local name: red cedar) was 0.104 mg/kg,

belonging to light pollution. Conclusion The content of mercury and arsenic in edible fish in Chancheng district of

Foshan city meets national food safety standards, but there are certain food safety risks, especially methylmercury in

six-toothed golden, which is slightly polluted and has high edible risk
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W] 45 s; FRALINBIRTE] 12 s; fOstE 30 s; AW E:
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232 BRERIH MR-b BAR A5 B TR IR R SR K AR

FESETAREL: FREL 1 g R T R I 200 T i,
fIIA 6 mL A2, R EAL 1~2h, A 1 mL i80S, f&E
U OIS AR Y A TN R, RS AR, TR AACRIN Ak
WOEZZE 25 mL, WA, [RIEHgEs (8858,

R1 WORHBRER

Table 1 Microwave digestion procedure

IR PR /°C Tl i [ /min

E R B 8] /min

1 120 10 10
2 160 8 10
3 190 6 25
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233 RFEGH & FCRAR &5 5

fREFE: Cig (4.6 mmx150 mm, 4 pm); FWEHH: 5%H
+0.05 mol/L ZFg4#+0.1%L -1 B2 BR; #iEk: 1.0 mL/min;
PEFERFL: 10 uL,
2.3.4  FRHS AN & HORAR €5 A

A 3EF: PRP-X100(4 mm=250 mm, 10 um); JshtH: A
5 mmol/L ##f&%%k, B 100 mmol/L FEER%EE, BEEEVEML: 0~
3 min 100%A, 3 ~ 8.5 min 100%B, 8.5 ~ 12 min 100% A; i
#: 1.0 mL/min; #AEAFL: 10 uL.
235 WEASEF B THR-RIERA S

RF 33 1550 W, K:ile & 1065 V, #2413 15 L/min,
HBh< 0.8 L/min, 25465 1.0 L/min, AL 2 °C, #Ei
0.3 /s,
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JRUGHBER Fl MS Office A1 SPSS 21.0 B FifkAT 4% 7
0. SRAMMSIREAR T K50 158 H 2 75 25 50 BT (one-way
ANOVA), J1/ LSD f/h g & 2 Rkl T Z [0 2 & L
BT, BEKFEP<0.05 BREFMEE,
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FRRIE A ARSI A FRRSREE & BEN 0.026 me/ke,
T FRERRE 0.5 mekg TOHLAT-E5 3 AR T FEARAG HBR
0.02 mgkg, FRUIFUIX iR, MidErERVREFEN.
A HOR E DL HITRIE A AR, BB AR e A o
HILmE . B b S & i, (A2
PRI AR ICRE, FEARTCE] B EEEE, A TREA
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#2 BEAaPRMMSE. R RMBRE

Table 2 Mercury and arsenic content, detection rate and over-standard rate in edible fish

JLHE T RIEE/(mg/kg) - /(mg/kg) K /% PR/ %
Bk nd~0.307 0.030 99.4
PR nd~0.320 0.026 82.1 0
Sy nd~9.643 1.312 98.8
ToHLA nd nd nd 0
TR0 nd~4.428 1.077 79.8
PR nd~0.080 0.007 10.1

TE: nd FoRARAMH, T3,



6578 £ % 4 R B 2% 9%
33 5B k@R, MEBHLEK M
258 T Koy, P<0.05 WA Rk bR . s 12}
RSN, HASHEE . Wkt . et ol
WlEETHOkf, WA 1, SEAKSSESE SRS o |
B EU. AR Rk TIEBA TR B O8]
SHEHE, (i TR RIUB AR IRZ KR TR & o)
KRR AHEA . MEAHER R . 6 Eagee ¢ |
TSR, PP A W) I 0 BT e T 2 i
SO LI R IR T A, 4 B B 02} H%
7 B i IR K 0.0 I e H ,

3 -
2 L
2
on
g
o
@ | )
% *
0 N
o 3R A

TE: * R 5K A R 5 8.3 (P<0.05).
Pl 1K ANRK bR . BE R E L (n=5)
Fig.1 Comparison of mean mercury and arsenic content in marine
fish and freshwater fish(n=5)
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FHSEmR A S A T A, A LA 2, AR, A
FRRENCERE I TR 0.003 mg/kg, SfiERY
{E} 0.007 mg/kg), IR/ R | ffi i i (ROR & 4
fH°4 0.026 mg/kg, Bl E AN 1.020 mg/kg). HIRF-
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Fig.2 Comparison of mercury and arsenic content in freshwater
fish(n=5)
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BEfh . TR N U 4 2k i (ROR S REE N
0.116 mg/kg, S RIIMES 4.682 mgkg), =3 EK
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Fig.3 Comparison of mercury and arsenic content in marine
fish(n=5)
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Fig.4 Comparison of sampling points (n=5)
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PR FIE YR BOA R B R R | B R R IR
TR, EXS 444 it P o 0.208, FIER
TN 0.104 mg/kg, MERFETS YK, WLEE 3.

FRAE 7] 5 PR A 157, RO X RS fa A
0.2 kg, [A1) 754 i R4S 2R KRR S BN

WA 60 kg THEE, 15 2 RS2 B A SR £ A A
SRAERE 2 RN 5508 14.3%F0 29.1%, W3
4, BIKTF 10%, fRfE—E MK . Hoahp =27 E
T2 TS0 & 1 0.477 mg/kg, & HLiE R 82.1%, FHAE
K BRI 86.7% MR EME R KM AN SLAE
FHA AN E BN 50.0%F1 104.0%. T b
(A7 AR TR 2 32 B J0 B 1 A EIT SRR, AL & AL A
HBR 0.02 mg/kg, AT LLE XS 380k H TR, FRilse
ANV A 4R A R TR AR G

A G X L T R R X R R A ek AT
FEFFATIA ST, M AL ST R . il
TR X LA A0 rp R RN A A6, HerRoR DL
FEORTE A AFAE, B 2L LRI S R /i — S e A7
TE o SRR R /K A S R T IR K f, TR K R i O B
£, BN B, RS R R KA Sk A,
R ARy =50t S AR A B, B
AR R SR (H 0.026 mg/kg K T FREFRHE0.5 mg/ke),
TR BAR T4t FR(0.02 mg/kg), #AIR X T8 A rh R Al
W B RVERIN . BTSN & A R
N IEH T B KFE, EN £ H SRS L.
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Table 3 Single-factor pollution index evaluation

wn il JTTE (o S P; V5 Y
oK 0.042 0.5 0.084 EH
FR B
ONtha2kfa) 0.104 0.5 0.208 BTG
TeHLaf nd 0.1 — EHR
FR 0.011 0.5 0.022 IEH
RIK
Te LA nd 0.1 — IEH
x4 HEXERAGGRABHORAZEMEIEN
Table 4 Food safety evaluation of mercury and arsenic in edible fish in Chancheng district
. ) Ca&EeE AMBEHEA AWM 5 PTWI  Con FROSHEL AWl BJHEE AWM oy di PTW 53
JLE  Ptwi/(mg/kg) PTWI/mg . N . o
H#/(mg/kg) H/mg DEU% £1)/(mg/kg) AfE/mg /%
IR 0.030 0.006 14.3 0.116 0.023 54.8
0.0007 0.042
LR 0.026 0.005 11.9 0.104 0.021 50.0
S 0.015 0.9 1.312 0.262 29.1 4.682 0.936 104.0
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