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Analysis of pollution status of lead, cadmium and mercury in aquatic
products sold in Shenzhen
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ABSTRACT: Objective To investigate the contents of lead, cadmium and mercury in aquatic products sold in
Shenzhen city and evaluate the edible safety of aquatic products. Methods Representative and typical aquatic
products were collected within the urban area of Shenzhen. A total of 377 samples of 26 varieties were collected and
analyzed according to the method of GB 5009.268-2016 National food safety standard-Determination of multiple
elements in food. The single factor pollution index method was introduced to analyze the pollution status. Results
The exceeding rates of cadmium, methyl mercury and lead were 7.43%, 1.60% and 1.06%, respectively. The single
factor pollution index showed that there were a certain degree of pollution of cadmium and mercury. Among them,
the samples of heavy cadmium pollution were mainly concentrated in fish (heavy pollution accounted for 10.2%) and
crustaceans (heavy pollution accounted for 14.7%). Compared with the pollution data of other regions in recent five
years, the cadmium pollution of crustacean aquatic products sold in Shenzhen was obviously higher than the average
level of Guangdong province. Conclusion The safety and health quality of heavy metals in aquatic products sold in
Shenzhen are good, but cadmium in crustacean aquatic products has a certain degree of pollution, which should be
highly valued.
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Fig.1 1 Sample plan

212 EEBELHEKA

X2 Series PUZAT BB & 55 B TR BT A (71 B B i
FEER . T ER R T | P AR 55 A TN 5 B TR DR ke
#, %[ Thermo /A wl); FED720 fH i T4 (72 Binder
v Hl); C-MAG HP4 #535 fa Hubi (72 IKA 2o

TR (65%, fEFE Merck fb TH ARABRAF); . K.
B M. BERRTE(1000 mg/L, EFA G4 M AR
Brepoy); KUFFRAEY) B (GBW10050, [ i 5 Bl 27 B 1
BRI H R Ak 2 A BT
22 /5 ik
22.1 HmFik

SR AR K SRR B DAV K PRI R TR, BT
FHER A LAST RIS

218 GB 5009.268-2016 &l & FEZRrME B dh
Z IR MM e ) B ol 8 11 it - oL SRS & 25 o 1 IR o 1 1k
(inductively coupled plasma mass spectrometry, ICPMS)illl ¥
AT LML BESTRE. S RERKPH RIS L Sk -
FJERR 15 55 1 A T AR ot B R
222 e

I SEATAE L IR R A I v A R A T R
il o A6 % 2 o ] o R ] K % R 30 UE 0T SHe i R 52
& A B e P
223 &RBT RN K

K FH B 15 e iR Bk PR K = P EE 4R (Pb ., Hg
Cd. Cu. Zn)i54efRi. AKX N: P=C/S,

Kb PONESIE | TG YRR, COKT R E AR i
Mo, SAHESE | WM. X TFRAEAYES)ES
JeRBLITAY, T [0 E R i Rl 23 B 6 55 b v,
FIEFE AR E R, ASCS IR A HH S Tk
S R TS YUIR LI BT RIRR A Y P<0.2 B, REIE
S IBUSEAL T IEF 85 SEEEN; 0.2<P;<0.6 &, &
I FRRI5YIRN; 0.6<P<1.0 i, Ky EEV5 YLK Pi=1.0 i,
NN, . . BIERS%H GB 2762-2017 (&%
SEZEbME BRI ) BRbR e BARRR(E L 1.

K SPSS 23.0 B MK i p & LR i, 24
SR 2543 A B H AL B0 EL AT Ktuskal-Wallis #6256
Tk, ZHEEEPIM SR F Bonferroni 4% 1E . A P<0.05
NESRBGIEE L.

F1 KERESBERERE(ng/ke)
Table 1 Limit standard of heavy metal in aquatic products (mg/kg)

S # FI LR i
(e 0.5 0.5 0.1
CIPReS 0.5 0.5 0.5
PUGHES 1.5 0.5 2
B EEN 1 0.5 2
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Table 2 Detection results of 3 elements of aquatic products

JLE 1 E JL I /(mg/kg) L2 /% A U/ (mg/kg) BB/ Y%
i) 377 N.D.~8.34 80.90 0.12 7.43
AR 377 N.D.~1.03 69.20 0.01 1.60
i 377 N.D.~9.15 44.30 0.14 1.06
TE: N.DAAMH
R3 KEREGREELERPUK
Table 3 Median of results of heavy metal concentration in seafood samples
wn 45/(mg/kg) 35K /(mg/kg) #a/(mg/kg)
% 0.192° 0.029* 0.026*
CIZRES 0.083" 0.007° 0.079"
OES 0.144*"* 0.007° 0.17"¢
PAYIES 0.141°¢ 0.007° 0.135°

T AR EARAA 25, P<0.05.
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Table 4 Results of single factor pollution index for Pb, Cd, Meth-Hg, Cu and Zn

JLEFZE fh ¥k SR EREDA P {EL 7 /% BRIEWGY%  BEEY%  BEESE%
2 98 0.050 0.05~3.8 91.8 5.1 1.0 2.0
. H7e2 34 0.050 0.05~0.6 88.2 11.8 0.0 0.0
i Wre 157 0.017 0.02~6.1 94.2 5.1 0.0 0.6
PN 88 0.025 0.03~0.4 88.6 6.8 3.4 1.1
S 98 0.025 0.03~11.7 78.6 9.2 2.0 10.2
. b s 34 0.158 0.02~5.6 67.6 11.8 5.9 14.7
%m G 157 0.079 0.001~4.2 71.8 14.1 9.0 5.1
PN 88 0.021 0.001~2.9 77.3 12.5 45 5.7
12 98 0.047 0.002~2.6 93.9 0.0 0.0 6.1
s 34 0.008 0.002~0.03 100.0 0.0 0.0 0.0
R
MGER 157 0.009 0.002~0.2 100.0 0.0 0.0 0.0
DS 88 0.011 0.002~0.4 96.6 3.4 0.0 0.0
#5 FRBKESmBRFSRIEHPUBER
Table 5 Median of result of single factor pollution index in seafood from different regions
R HiIX. FE b2 i Bk E= BTN
2k / 0.085
2018 jiz3e] [12]
b s / 0.125
2014 B a2 0.052 / [13]
2k 0.112 /
2014 LTS H5ek 0.310 / [14]
SN S 1.020 /
2k 0.110 /
2016 S 5k 7.550 / [15]
DS 1.260 /
2013~2017 i e 0.310 /
2k 0.008 0.016 el
2012 T LS 0.255 0.050
HE 1.060 0.050 ®l
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[5] GB 5009.268-2016 &t ZIT R MK k[S].
5 &5

AR YA A Ul I DRI T 65 7K™ i B 4 Jes 40 4 TUAR Jo it
BhE, EAR . ORAFE—E R TG e, Horp B 72 280K ™ i il
TR R I M X TRL K G e ORI 45 SRR L
KBNS A" S T5 4 s T AR K
W PR DR 1] A0 st XU S0 ke 5 1 5 o R o fdt
AR B, JF i — s MR E AL, 5T R A
P AR ZK 7™ b 45 AR FIEL AU, Dol A R XUBS: o AR
YRR AT 45 SR ] Sy M 3 K™ i 5 B E R I B =
%, Jit— T R TRYIT e B K™ g P R 2R 1T
W, N — 2P T R DRI T J £ K™ ik o B 4 T P
PG LU A 52 R BT

S 3k

[1] Peimiao L. Trace elements in major marketed marine bivalves from six
northern coastal cities of China: Concentrations and risk assessment for
human health [J]. Ecotox Environ Saf, 2014, 109: 1-9.

[2] HHE, SCate, BRRAR, SF. SEIE K TR A KU WO S TPAL IR
KJRERT]. RSN, 2019, 10(24): 8524-8530.

Tian T, Wen JH, Zeng XL, et al. Research status and prospect of quality
and safety risk monitoring and assessment of fresh aquatic products [J]. J
Food Saf Qual, 2019, 10(24): 8524-8530.

[31 MER. PHMITT K™ i S 2 4 XSG M) R/ R T T XL 3P4 [ D).
BN K2, 2018.

Yang Z. Risk monitoring of aquatic product quality and safety and risk
assessment of heavy metals in crawfish in Yangzhou city [J]. Yangzhou:
Yangzhou University, 2018.

[4] ZWan, ke, EA, . IR R S PR e R R KU T
[7]. BURHITEE2E, 2019, 46(2): 238-241.

Luo XR, Zhang JZ, Wang Z, et al. Risk assessment of dietary exposure to
cadmium from edible aquatic products sold in Shenzhen city [J]. Mod

Prev Med, 2019, 46(2): 238-241.

[10]

(1]

[12]

GB 5009. 268-2016 Determination of multi elements in foodstuffs [S].
WRBHIIM, B, FEARCR. 20 RO (- R & 56 B I % 75 )
B 2 7K 77 b P TERLOR . TSR ZFEORT]. Hh E AR I 2%,
2016, 26(1): 50-53.

Ouyang PP, Huang C, Qiu FB. Simultaneous determination of inorganic
mercury, methyl mercury and ethyl mercury in aquatic products by high
performance liquid chromatography-inductively coupled plasma mass
spectrometry [J]. Chin J Health Lab Technol, 2016, 26(1): 50-53.

P, WA, STRER. 2015 AR TH K i KR R
SRIGYLRBUTN ). SCHIBIBTBEE, 2017, 24(11): 1314-1317.

Bai YY, Pan QR, Jia YZ. Assessment of heavy metal contamination in
aquatic animals and algae food sold in the markets in Xiamen city, 2015
[J]. Pract Prev Med, 2017, 24(11): 1314-1317.

GB 2762-2017 R b A FEAARHE R ih IS HREL(S].

GB 2762-2017 National food safety standard-Limit of pollutants in food
[s}.

A, VRS, WS, & A hEAEA . R, . B A
SRR IE KU IFA (9], hE AR IRALAE, 2014, 24(7): 1019-1021,
1025.

Gao ZJ, Wang LN, Yao XP, et al. Potential health risk of lead, mercury,
cadmium and chromium in seafoods [J]. Chin J Health Lab Technol, 2014,
24(7): 1019-1021, 1025.

TN, LM, TR, SF TARIVIEREOE T TR A i T
M[7). HREE SRR, 2009, 26(9): 814-816.

Jiang J, Qiu HM, Zhang HM, et al. Assessment of content of heavy metals
in seafood from sea area of Guangdong province [J]. J Environ Health,
2009, 26(9): 814-816.

BRI, IR, BINEOL, AF. TAHERAR I i T Y R
RO KV R i AR 3R 2, 2017, 27(24): 11-15, 18.

Cai WH, Su ZJ, Hu SG, et al. Establishment and application of pollutant
database for representative seafoods in coast of Guangdong [J]. Chin J
Health Lab Technol, 2017, 27(24): 11-15, 18.

JElR, XNl 3O5, 5. R AR IR A I i SO K Y RIR
THYSRBLI]. BRSSO BEEE, 2018, 35(1): 39-42, 54.



5172 B dn 2 4 R R I A 4R

81

Zhou J, Liu YR, Long WEF, et al. Lead and mercury pollution in seafood
products and seawater from coastal aquiculture areas of Hainan province
[J]. J Environ Occup Med, 2018, 35(1): 39-42, 54.

[13] BRGEER, W35, 228, % bUNATEE" 5 E S E RN TN ). &
[ A KB 2%, 2014, 24(8): 1176-1179.
Chen XS, Chu MF, Peng Z, et al. Detection and evaluation of heavy
metals in seafood from Hangzhou market [J]. J Environ Health, 2014,
24(8): 1176-1179.

[14] SINE, ik, X4, & SR RN E SR AT RS
R PP [T]. AEASFEE, 2014, 33(5) : 825-831.
Peng JX, Xu XR, Liu JL, et al. Heavy metal levels in seafood from
Honghai bay and its human dietary exposure assessment [J]. Ecologic Sci,
2014, 33(5): 825-831.

[15] W%, SAL, Paul, 45, W 5 i7" e 4 & i R fad R LS 23-#7 0],
LRSI, 2016, 35(1): 205-211.
Gao M, Wu X, Paul, et al. Metal levels in seafood of the Huludao coast

and associated health risks [J]. Chin J Ecol, 2016, 35(1): 205-211.

[16] ik, WWICH, 2. W5ESoKo™ i i 6 8 0 0 XU PR [].
£ Tl 2019, 40(6): 186-189.
Zhang LQ, Fan WH, Peng SJ. Risk assessment of cadmium exposure level

from crustacean aquatic products [J]. Food Ind, 2019, 40(6): 186—189.

(UAER I $hEeir)

& &N

m W, mt, TEMRAEAEL
.

E-mail: novicel3@163.com

RY HRY ARY AR Y Y Y Y AR ARY Y ARY Y Ky Y Y R ARY ARY AY HY) Y oY oY oY ARY ARY HY AY A Y Y oY oY ARY ARY A Y oY oY oY oY HRY RY ARY oY oY) )

“KREIFmINISEMNDH EFERE

AR o e A AR 7 Frdi R B B, AR AR B ®IL M0, O IRE . &THE . &
B TEER TSRS . R AT AR T FREREN IR AR S R
I FH 7 HE R 28 AR 22 B BTt VR S it (L ) R 7 A A Sk 1 7 40y, B30t % A A 21 5 53 0 DA B 3 A 8575
eo NHR AR P PG IR L35 T KT, S BEAR 7 it 1 A 4 ) FE R R ) e el o i 7 A s £, 5 LAk 7
iy NN DI ES 5593

AT AR T “RA i TSR L8, FRFEZSREN TS558, RGN TS554
FIF . R MEFRSEEINE. EREMRBER . K- SCEASHEAR ., KGN TS55E6F M. Rk
Y T 548 F %07 E S B ORI AR SCUIR R IT IR IR AR ST, Z5iR BT ST, ALl fe
2020 4F 12 J

ST ARIZ ISR R, A4 T2 B 2 22 KUK A PO SRR T RIFSE B T R B b BB ST
FUONALBIRE R, 408 P08 SCBFR E ST o 757E 2020 4F 10 7 15 B @A M58 E-mail $05 .
AR REAL T 2 W R G IS e R R

(7 s RT3 AT TR W) g 22 [ e e — T, PR R OG5 S 4 !

HHI R 2 5 A SR

e Jr =X

I35 - www.chinafoodj.com(#8 i : HEAR T8 5% B i 2 4 T B Rl 27 4 3 0T -4 08 S - B A - e e
L ARE In T SR 5 )

R4S $EA6 . E-mail: jfoodsq@126.com(# {3 AR B fb il T SRl -4 4 R
(BT RA RN FIRY) B



