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The Distribution Characteristics of Heavy Metal in Aquatic Products and Edible Safety Evaluation in Shaanxi Province

REN Hui-li, TIAN Qiang-bing, YANG yuan-hao et al (Shaanxi Fisheries Institute,Xi’ an,Shaanxi 710086 )

Abstract [ Objective] To discuss heavy metal content,distribution characteristics and edible safety of aquatic products from Shaanxi Province.
[ Method | With main breeding varieties in Shaanxi Province as monitoring objects, the concentrations of Zn,Cu,Hg, As,Cd,Pb existing in muscle
of local main cultured fishes in seven cities which belong to Southern Shaanxi, Guanzhong area and Northern Shaanxi were assayed with atomic ab-
sorption spectrometry (AAS) and atomic fluorescence spectrometry( AFS) respectively. At the same time,the distribution characteristics of heavy
metal in cultured fishes and edible safety of these fishes in Shannxi Province were analyzed according to GB2762—2012 and NY5073—2006.
[Result] The results showed that concentrations of heavy metal in muscle of these fishes decreased in turn as Zn > Cu > Hg > Pb > As > Cd. The
detectable rate of Zn was highest(100% ) and As was lowest(39.3% ). The concentrations of Zn,Cu, As,Hg in fishes with different feeding habits
had significant difference ,but Pb and Cd haven’t. The concentrations of As and Hg in fishes of different regions in Shaanxi Province had signifi-
cant difference,but Zn,Cu,Pb and Cd haven’t. The edible safety evaluation indicated that the pollution index of heavy metals of main cultured fi-
shes in Shaanxi Province was lower than 1.0,so there was no pollution. The comprehensive pollution index of Guanzhong region was the highest
(0.154) ,the Southern Shaanxi was 0.085(0.085) and the Northern Shaanxi was the lowest(0.061). [ Conclusion | The study can provide refer-
ence for fishery management departments to understand the quality and safety of aquatic products,carry out fishery environment and aquatic prod-

ucts quality and safety supervision.
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Table 1 Types and specifications of samples

- FEARE IR 5
Species Sar-nple Body length Weight
size range // cm range // kg
5, ( Ophiocephalus argus Cantor) 6 32.0~54.0 0.57 ~1.71
2 Wi (Acipenser gueldenstaedti) 9 40.0 ~46.5 0.50 ~0.77
fij €61 ( Aristichthys nobilis) 13 33.0~47.0 0.86 ~2.18
W1 ( Oncorhynchus mykiss) 9 27.0~32.5 0.45 ~0.77
#ifi £t ( Hypophthalmichthys molitrix ) 18 34.0 ~50.0 0.93~2.73
WAt ( Ctenopharyngodon idellus) 62 270.0 ~63.0 0.61 ~4.82
% kAt ( Oreochromis spp) 18 21.0~34.0 0.38~1.26
471 ( Silurus asotus) 9 35.0~45.0 0.87 ~1.75
144 ( Carassius auratus) 8 21.0~26.0 0.35 ~0.50
{461 ( Cyprinus carpio) 58 15.0~43.0 0.22 ~1.81
KMl (Andrias davidianus) 64 38.0 ~66.0(42K) 0.51 ~2.23
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Table 2 The maximum residue limits of heavy metals in aquatic prod-

P;

uct mg/kg(FW)
#5ifE Standard Cu Hg As Cd Pb
NY 5073—2006 50 0.50(P&EM:1.0) 0.10 0.10 0.50
GB 2762—2012 — 0.50(pgf&M:1.0) 0.10 0.10 0.50
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Table 3 The classification criterion of comprehensive pollution index

S5 N TR
Classification level g Pollution degree
1 Py >3 HIEIGY

I 2<P, <3 RG]
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Table 4 The statistics of heavy metal content of Cu,Zn,Pb,Cd,As and Hg in aquatic products in Shaanxi Province

ot Sl P EREM ik i

Ll Detecti Content rang M Variati Detecti Exceedi
Heavy metal ~ Delection ontent range ean ariation etection ixceeding

/ limit // mg/kg(FW) mg/kg(FW) mg/kg(FW) coefficient // % rate // % rate // %
Zn 0.4 2.49 ~25.15 8. 11 45 100 —
Cu 0.1 <0.100 ~1.252 0.314 68 80. 54
Hg 0.000 15 <0.000 15 ~0.364 30 0.030 4 143 89.45
As 0.01 <0.010 0 ~0.161 9 0.014 1 129 39.30 2.97
Cd 0.000 1 <0.0001~0.0315 0.000 993 308 64.98
Pb 0.005 <0.005 ~0.400 0.026 162 40.47
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Table 5 The average content and analysis result of Cu,Zn,Pb,Cd,As and Hg in Shaanxi regional aquatic products

iﬂlz Zn Cu Hg As Cd Pb
Region
o P b [X. 8.96 £3.75 0.273 £0.221 0.05227 £0.052 11 a 0.011 9+0.0173 b 0.00 54 +0.004 37 0.024 4 £0.040 6
Southern Shaanxi
(n=139)
Ferf X 7.44 +£3.69  0.337 £0.198 0.023 21 £0.05581 b 0.021 7£0.023 4 a  0.001 20 =0.003 68 0.0299 £0.048 9
Guanzhong Region
(n=102)
Bt b X 7.94+2.82  0.332+0.142 0.01571 +0.022 63 b 0.01L+0.0070b  0.000 24 +0.000 33 0.023 7 +0.027 9
Northen Shaanxi
(n=33)
a3 ﬁiiﬁgi?ﬁ * HRMEN 2 ,n FEAKI SR BE R oA I ARG R + L 3R et UL 172 46t BRIH53C 5 [R5 B AR v 1 505 A R) 5

Note ; Data are mean + standard deviation,n is sample number; + L indicates not detected,1/2 detection limit is used in statistics ; in the same column,no su-
perscript or superscript containing the same letters stand for no significant difference

0.06 @ iy 2.3 FERMEXELERERAW  LUIHES G20
0.05 o B X 1R AR 2 AW 4 AR ] e 102K T 4T
B P SRR . ZERIHE L DRI RE R o A B o L S

=
(=}
=

i £ K PRI R 5T, e A P o 455 e, B e P 4
il 0 R, A B Pk A R B A R EE (G, ORI PE K
1 Zn Cu As Heg 25 B3 (P <0.05),1M Pb.Cd & &
MR E (L 6) Zn RIAAEHEFZJE M5 A B %
o TR R A T S Cu DU S R P A R AR
THABAK P o AR A TS Y8 bR He FA7EW] 822
S, R TERE RS A %S T A B PE R R, As
TEDREPEZK ™ i s SRR T 38 8 T A AO™ i

==
(=3
(<]

4% Content /| mg/g
(=)
S

Gz

AMMNNNNN.S.

N
% 4t

Guanzhong Northern Shaanxi

HuX Region

0

Southern Shaanxi

1 BEHESMRKTRESEFTEKE
Fig.1 The average pollution levels of heavy metal in Shaanxi re-
gional fish
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Table 6 The average content and analysis result of heavy metal Hg in different aquatic products of Southern Shaanxi

He b sy

Llasmf}calwﬂ In Cu Hg As Ccd Pb
according to

feeding habits

0.036 7 +0.062 4

A 5.80+£1.10 b 0.352+0.145a 0.016 7+0.0263 b 0.01L+£0.0104 b 0.001 22 +0.002 81

Herbivority(n =19)

i 9.58 £3.46 a 0.456 +0.243 a 0.030 6 £0.050 8 b 0.01L +£0.009 7 b 0.000 82 +0.001 18 0.031 3 +£0.050 4
Omnivory(n =20)

& B Filter 5.95+1.01 b 0.420+0.261 a 0.060 0 +0.0517a 0.0225+0.016 9 a 0.003 14 £0.005 00 0.0396 +0.054 1
feeding (n =25)

NEE 10.7+3.81a 0.142+0.111 b 0.066 4 £0.0523 a 0.01L+0.0194 b 0.001 51 £0.005 35 0.0136 +0.012 3

Sarcophagy(n =67)
1 R PR T IE + bRl 22, n SWREAREG RA L I LUK R + L 20 et i LA 172 Rl BRI [R50 5080 AR Am v w22 A A R) - B R 22
N
Note ; Data are mean + standard deviation,n is sample number; + L indicates not detected,1/2 detection limit is used in statistics; in the same column,no su-
perscript or superscript containing the same letters stand for no significant difference

2.4 FRZEEN XA A XA FIPRILSE IR XK 9 Cu Pb.Cd  Hg Al As P2 {H 1
BTSRRI TR T, SRR DA kg Gt R TR KO A e SRR G R A A, DRV A K




84 G AR e

2017 &£

FEEBLEATS YRR P, < 1.0, A F IS5 Yok, vl Ll 4 i

o MMATHE , BEPGA P HLIX (P, =0. 154) 7K 7= i B 42 )8
CEATE Y B , T A I TR A T e IRV AR X e s
ShyBS e 1 X5 B b DX K 7= i B 4 S 25 A T YR B AR, 4%

HRREIREE G 15 PR EUh B BRI R : As (P, =0. 141) |
Pbh(P, =0.052) .Hg(P, =0.049) .Cd(P, =0.010) FI Cu(P, =
0.006) , & HZEREFatr FE LTSS As Pb Hg hE
B AETS QL RS TR

®7T BESERTFEHTFRIELP, 5%/

Table 7 Average pollution index P, of each heavy metal

NE——
iiglziun Pu, Pu Pe, P P, Py Pol{zl?}jrfil}eggree
[ B X, Southern Shaanxi 0.073 0.120 0.005 0.017 0.049 0.085 PGS
KX Guanzhong 0.046 0.217 0.007 0.012 0. 060 0.154 Tei5 Y

AL 1 X. Northern Shaanxi 0.029 0.087 0.007 0.002 0.047 0.061 PREE

SEY4{E Mean 0.049 0.141 0.006 0.010 0.052 0.100 Joi5 Y
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EFE R DB - 35MS(30.00 m x0.25 mm x0.25 pm) &
ANAEHE ; HERE TR 250 °C ;250 He, i 1. 0 mL/min;
TR 60 kPa; 2 /5% FHE :50 C ({7435 1 min) BA13 °C/min f%35
ZF 2 250 C (R4 10 min) ;ifFFEER 1.0 pL, 433 L 12 1005
TR 250 °C 5 254k 0y =k EL; B FRIR EE 220 °C 5 5
TALHE 70 eV ; PUGATIRLEE i il s A5G 25 L 1 800 V5 it i
FHEER 20 ~ 650 amu, SR NIST98 3% A & il 7 #: , T
BLJE =85% ,IN Rl 1 . FHE AU — bk i

TAEREM T AT LB (R) =Kl bl A A 235 2R
(mg/mL) /KFHAEG R FE (mg/mL) 5 T HF BT 3 = [ B4
FEAR BRI 25 5 (mg/mL) x ZEBCGRARFR ]/ (BARFE b T 4
FMIIMAR XR) .

2 #ER545h
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PR %% B R ImDfeR
2.1 HRBEEGHMRKL
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WP 2, s s RO . 4 A PR DL B R B
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2.1.2 FRMASHERE ) . MR T EALSE A FURAR 2
3o A PRI T A e AR 5 4, iR T R 41
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M T A BRI 4. 46 mg/ 32,155 1 9008 7 il s T
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A, A DG TR 5 -, i 8 e AN B e, B0 R 35 3% i DB - 5MS
BANE O T 2R

2.2.2 BFFHRFMIE . FRREA AR 1T
T, @ TR AR XS SR TR, LS S A
TN ERYI O RS L o e 5 W THER AR HT AR
50 °C L4734 1 min, LIFHE R 13 °C/min F 2 200 C, {F
FF 10 ming AT A M A U P B ) e S
&5y H R B4 TR ]

2.3 TEME RUR . EERBEZERBKE Girfk
TAER WA T AR - BTl (GC - MS) 43#T, SR A4t [m]
HITFERASC R AL, HARYIAE 1 ~400 we/mL (75 N 2k
PEXRR HILERB R =0.999 8,

VIR BEAE S A8 X 42, A T A 6 IR, R AR D
72, LA 3 AEbritE 22 R FR(LOD ) , L) 10 A8t 22 Ay e 1 FR
(LOQ) ,iZ 54 LOD 1 LOQ 435124 7.96 x 10 F1 2.65 x 10~
mg/ 32,

VI IARE SR o3 Beovt G2, 64 TRS % B, 1158 6 TP
TT45 R B AR FRTEN 22 (RSD) 24 0. 34% , 765 A HARPIi 3L
BB AEuE H AR L 3 AT AR MR, AT IR
1 ez o g (AN SINI= TN B N £ O | B 7 T o
96.7% \99.8% 100.7% , Pt 3% )5 1 MR E 5
3 Zig

RS A 7 ZA AR T 2 TS SRR T A R A
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