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Analysis of mercury content in aquatic products in Xi’an and its
edible risk assessment
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ABSTRACT: Objective To understand the content of total mercury in aquatic products consumed by residents in
Xi’an. Methods The total mercury in 446 aquatic products from 4 categories in Xi’an in 2019 were determined by
atomic fluorescence spectrophotometer and morphological analysis device. Results The commercial aquatic
products in Xi’an city all contained certain trace amount of mercury, among which the maximum value of fish was
0.44 mg/kg, the maximum value of shrimp was 0.10 mg/kg, the maximum value of shellfish was 0.21 mg/kg, and the
maximum value of crab was 0.042 mg/kg. However, the content did not exceed the limited value of 0.50 mg/kg, and
they were safe to eat. In addition, the total mercury content in offshore aquatic products was higher than that in
freshwater products. The aquatic products with higher fish age and nutritional value had higher total mercury content.
Conclusion Mercury content in fish products sold in Xi’an in 2019 is lower than that in other cities in China ten
years ago. This investigation found that the mercury content in daily aquatic products sold in Xi’an does not exceed
the national limit requirements, so they could be safely consumed.
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Fig.l Map of Xi’an administrative region
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Table 2 List of quantity of sample collection varieties
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Table 3 Main parameters of atomic fluorescence spectrometry
SR 28
RKT LU 30 mA
Ak d e 8 mm
7 270 V
B 400 mL/min
T SUA b 0 o ok 10 g/L
=2 SRR A
T TR 5%Hi R

1.7 HIRALIE

IR GB 2762—2017 MELR, /K= shiy K H (A
Btk R AR B RINF IR 0.5 mg/ke, WEM AL
T A S F TR R 1.0 mg/kg. [AIBF A BLAE T /K7 34 B
il ol T S0 S R, 24 R TR KO S 5 R R FR i
AN E FR SR ), R TR R .

2 GFERESH

21 BAFARBAPERBFESMRIPAE

2 340 PFESL: Hirh 294 koK fa (i fa | g fa |
fh, B fffa fRfa . Bfa . BT, SR, IH. B
et PARETAE) ROR AT AR, oA 123 R
W, 171 fitk i, B AR RS 0.44 mg/ke, NT
0.010 mg/kg MYE EBR, HARIEHILE 2.

T K PSR R = TR K, 7E 46 HibifE K
fhpR 1 AEERBERR 2 AN, AN, HEAE
it 0.5 mg/kg FREE. HBEMm 15 REE, TEFE N
0.0159 mg/kg; L5, AL 14 MRS, W& FHE N
0.0231 mg/kg, T AL 1 9 EESL, W E B ME N
0.0340 mg/kg; Hifa 7 AFES, MEEIIE A 0.0525 mg/kg;
WRMT 0.5 mg/kg FIFR &,

0.051~0.099 0.1~0:44

0.021~0.03

E: ND: RELH, 47 mg/ke.
Pl 2 NIl 8 o 2 e (1R K £t 70 A1 PR
Fig.2 Distribution map of freshwater fish with different
concentrations of mercury
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Table 4 Mercury content in different shrimp species

A Bt g FHIME

/(mg/kg) /(mg/kg)

THIFRIK) 5 ND~0.0330 0.0184
FHUF 2 ND~0.0230 0.0165
/NJERE 8 0.0540~0.0740 0.0601
B 2o 2 ND~0.0200 0.0100
E R (K 21 ND~0.0660 0.0260
B B oF 3 0.0120~0.0510 0.0297
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KIBEF 1 0.1000 0.1000
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Table 5 Mercury content in different types of shellfish products
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Table 6 Temporal and spatial comparison of mercury content in
domestic fish

hb A B O ETEE/(mg/kg) X {E/(mg/kg)
Eahl 4 0.0120~0.0180 0.0143
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i 26 ND~0.1600 0.0203

LRGSR W, W= 012s . B A e v e
KSR R AR S BR AL, Rk b2 i g H )R
W R Tr, - EE LS KRS B TR Y A ik,
G B g AR T KEMNESEY R, 55
X 7 S T 4 SR A AR R 1 s 4R R, BT RMA R
Ha R T A,

24 BETRTOPLDRBFESTRIAE

WAKEEZS S5 HEAE M AY B R AR LB, EIE A
0.0258 mg/kg; A 1 KR EORH 0.0420 mg/kg, AR
H R (E R EDK
2.5 BIEEesd

B AR YR VG L8 T 7K R OR B 43 B R A A b B,
S5ORTRIEF B A [R) M35 SC Rk 2 ) A [R) 2 B0 ik AT e 25 B
X PRI 6.

3 Fw5itie

WX 2ET 13 X E 400 24K 8L R I T4
Prifsr, ATLUR B, JLRITA K- b & AR E R, H
PR AE ORI > SR ARG R, AFUKTE IR
RO R > JR s > R > TR
A, ARG GB 2762—2017 HESRAYER, XA MK
PR TSR I S AN T 08T, T B — 25 VR AH €0 15 A )
FHELIR, Unf B 3ROk A FRAEE SR e HOR N B AR AR i o
XiF 3275 Y FOR & AR AU RE &, S — 240 FoR iR . P
Fn P AR A, W) MO AR R R (REE . Kk A FR TR
2.

FRAE ISR i R W BB IR . A2 R ARAKAR A AE
FE 3 FIERMR: JLERMHLO). THLRMHE FHALS
YDA HLR (P FEK MeHg F1Z3EK EtHg)!" 2%, KFIE
AR DL 1 K AR BN R i stk A BDKIREEH, Hh e
HURAEK FRIE i vl LA % Ak Ry FE SR . K AR SR R

K5 mE HiIX i i R /(g/kg)
N fif 4.92
1 2006 dk
Kifh 591
2 1993 kgt i 11 0.40
2006 #EM i £t 29, 145, 195
4 1998  Fus" thk 6~307
il 71,128
o6 i th 68, 105
5 2009 1Y - 84,96
i 54,106
(SE N 21,47
Fifh 14
2008 HEHT il ¢ 23
it 23
i frr 19
il £ 16.8~257.8
N it 23.1~36.3
2007 JRAR!S . 0201
fi 97.2
fifi e 11.7~72.7
g 2009 fi 7.19~20.3
i 421~13.5
it 80.6
Pk, fE6E 10~82 (34.2/14 i)
Hifh 10~57 (13.1/50 4it)
filfl £y 10~220 (15.5/36 4It)
i £ 10~51 (14.3/24 4it)
9 2019 i3 e 10~35 (23.9/8 #t)
fiyi a1 10~99 (38.5/49 it)
fiffa . JeBk 10~180 (61.1/8 4it)
ANl 10~23 (11/19 #it)
rhaEf 10~36 (18.9/10 #it)

TE: AR LSRR3R AR RO

AR YA AT 25 T 5B 7R, 7 28 L DX 020 T 85 G K P AR
S RERESEET GB 2762—2017 MR, fa R AT LI
B AELERIFITRGE T, RS SRR | iR, R
T £ LA L AR A A B s, PR A A AE
Wy IR | R R AR A SR AR v, T A
filitn | Efn | fffh | ARf L R ARRK AR A R

AW, 2019 4EPGZETT 446 HEUR KT 0 29 R A7



%5 18 3]

EER, S YLK b bR R A SO X A

7145

AL B IS S B b ) oS R B 2019 4R A8 27 R I8
AT AR A AT K o R AR SRR B4
IR R i AN EAR, ABATEEE AT SCAR T T Ak ZE i o K
7 SRBEAT KAl A WA A A R, RSk b b B P
FRETG Y, E i LA TR LI WA iy v 58 B4 G A5t
FERMAE R, BV R TE B S ok 19 i, RN R E SR
K Ans, dE i is Qe S iU R G, XA
AT ENZS 3T, R IR M 0 A e o2

S 3k

—

]

(2]

[3]

(4]

[3]

(6]

(7]

[9]

[10]
[11]

b, FEUA, 248 % ESE Po ZEREIZK G Py s
JURBLIFHT ], R 54K, 2007, 30(1): 73-75.

BI SC, YU HJ, CAI YQ, et al. Contents and pollution of Pb in various
fisheries [J]. Environ Sci Technol, 2007, 30(1): 73-75.

JIANG JJ, JTIA Q, LIANG LL, et al. Review of risk assessment of
methylmercury intake from fish and shellfish [J]. J Agric Sci Technol,
2018, 19(1): 64-70.

Mg, Erfe, £, & A0 FORMIES R D]. &L
WL RHE, 2016, 37(3): 368-372

CHEN Y, WANG FH, WANG X, et al. Research progress in the
determination of mercury speciation in aquatic products [J]. Sci Technol
Food Ind, 2016, 37(3): 368-372.

XIANG Y, LIU G, YIN Y, et al. Periphyton as an important source of
methylmercury in everglades water and food web [J]. ] Hazard Mater,
2020, 410(1): 124551.

M, SEKCT . BN S T AR AR AR 0 L] PR T
2K, 2009, 12(3): 273-276

YE HM, WU YN. Comparison of lead arsenic cadmium and mercury
contamination on fish and fish products [J]. Chin J Food Hyg, 2009, 12(3):
273-276.

T, o, GV, . BN AR HUEER A A e T BT IR E
PR AT ASRD]. B e BRI AR, 2021, 12(1): 137-143.
FENG R, TONG Y, JIN WF, et al. Determination of 4 forms of mercury in
aquatic products by liquid chromatography-inductively coupled plasma
mass spectrometry [J]. J Food Saf Qual, 2021, 12(1): 137-143.

LN, SREREL MR, AE RN S PR OR O TS YR B
[9]. BAEWFSE, 2011, 40(4): 527-528.

JIANG J, ZHANG HM, LIN K, et al. Contents and pollution of Pb, Cd,
Hg in fisheries of Shenzhen city [J]. J Hyg Res, 2011, 40(4): 527-528.
FREE, TRARAE, XUMER, SF. A TR DK e R
WIAA[T]. BB EE2A84E, 2011, 17(12): 1103-1104.

WANG MB, ZHANG JJ, LIU HY, et al. Investigation on methylmercury
content of marine products from some sea areas in Yantai city [J]. Prev
Med Tribune, 2011, 17(12): 1103-1104.

JUINAE, (AR, TR IR ™ 7K A BE SRR K™ i B R 5 ik
ST, LR, 2012, 33(12): 273-275

FAN LL, FU CL, DING WW. Analysis of mercury content of vegetables
from some sea areas in Suzhou and aquatic products from Taihu [J]. Food
Sci, 2012, 33(12): 273-275.

Global mercury assessment report, UNEP(DTIE)/GMA/WG. 1/8 [Z].
AR, T, PRI GRHDCORT AT L SRALECR S A R AT
SR DARFSE[T]. LAERFSE, 2016, 45(1): 121-127.

FAN W, WANG J, CHEN L. Analysis and evaluation of health research

on monitoring results of Pb, Cd and Hg content of aquatic products from

[13]

[14]

[15]

[16]

[17]

[19]

[20]

Shaoxing [J]. J Hyg Res, 2016, 45(1): 121-127.

NEE, BRESE, M0, 4. dEaTTig 4 FhE AR K 0 BSR AN H R 1
T[], BAERFSE, 2006, 35(6): 722-725.

SUN J, CHEN CY, LI B, et al. Analysis of total mercury and
methylmercury concentrations in four commercially important freshwater
fish species obtained from Beijing markets [J]. J Hyg Res, 2006, 35(6):
722-725.

HETF. b AU S A M]. JEat: JEat Tl R i,
1993.

XIA YY. Inspection and inspection of food hygiene quality [M]. Beijing:
Beijing University of Technology Press, 1993.

Ak, A8LAE, WHOL, . ERBURTTFIA R PR B R L= TP
[7]. HuERfL2E, 2006, 35(3): 265-270.

SU QK, QI SH, JIANG JY, et al. Environmental geochemistry assessment
of mercury from lakes in Wuhan city, Hubei province, China [J]. Geochim,
2006, 35(3): 265-270.

DICKMAN MD, LEUNG KMC. Mercury and organochlorine exposure
from fish consumption in Hong Kong [J]. Chemosphere, 1998, 37(5):
991-1015.

KA. T B RS RAYREURE]. PELOER, 2009, 25(3):
293-296.

ZHANG L. A study on mercury contamination in fish from Qingdao city
[J]. Chin Agric Sci Bull, 2009, 25(3): 293-296.

N, o, N, S SN E LR ARG YIRS
%, 2008, 27(8): 1357-1360.

RUN HY, FENG XB, LIU T, et al. Present situation of fish mercury
pollution in heavily mercury-contaminated Baihua reservoir in Guizhou
[J]. Chin J Ecol, 2008, 27(8): 1357—1360.

BT, BRRAE, M, A AR TR K i ORI % A oY
[7]. HBERSEREE, 2009, 37(4): 419-425.

SHI ZM, SHAO LJ, NI SJ, et al. Study on mercury security in aquatic
products on the outskirt of Chengdu [J]. Earth Environ, 2009, 37(4):
419-425.

LI C, XU Z, LUO K, et al. Biomagnification and trophic transfer of total
mercury and methylmercury in a sub-tropical montane forest food web,
southwest China [J]. Chemosphere, 2021, (6): 130371.

ZHANG Z, CHEN L, CHENG M, et al. Biotransport of mercury and
human methylmercury exposure through crabs in China-A life cycle-based
analysis [J]. J Hazard Mater, 2021, 415(1): 125684.

(s sh: RBEE % m)

EE%, it, SLAIREM, TEMR
FEARBRERN.
E-mail: 1zhmarshall@126.com

TR, it, TEH, TEMRRSE
ABRBBREWRN,
E-mail: 450570470@qq.com



