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Analysis of Heavy Metal and Trace Elements in Edible Parts of Snails from Lianyungang Sea Area
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Abstract The edible parts of 9 marine snails from Lianyungang sea area were analyzed for the contents of trace elements
and the safety of heavy metal contents was evaluated. Different marine snails and different tissues of the same species
showed variations in the contents of Pb, Cd, Sn, As, Mn, Fe, Ni, Ag, Se, Cr, Co, Zn and Cu. Essential trace elements for
humans such as Fe, Cu, Zn, Co, Mn, Cr, Se and Sn were found in all the tested snails, but the heavy metals As, Cd and
Pb revealed a high residual index (I) and showed variations among different marine snails and among different tissues.
All the snails had As contents exceeding the national food hygiene standard. As and Cd revealed the highest content in the
foot muscle and visceral mass of Hemifusus tuba, respectively. Although Pb contents exceeding the national food hygiene
standard were found in two samples of Umbonium thomasi (I = 6.5 and 5.5, respectively), the foot muscle of Glossaulax
didyma (I = 2.1) and the visceral mass of H. tuba (I = 1.22), the foot muscle and visceral mass of other snails had safe Pb
contents and I values smaller than 1. In addition, the foot muscle of H. tuba had a Cr | value of 1.21, while the Cr | values of
the visceral mass of Glossaulax didyma and both tissues of eight other sails were less than 1.
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Table1 Contents of 13 trace elements in different tissues of 9 snails
- HEmBLE TR S B ngly)

T OREBE REBV) MEEEEE  REEEEV) MEOEEE MEOEEV) RIEF ROBV) FHEE SAEV Y58 LRAaAE LKA RibHE anEE

A 0.36 0.81 0.03 0.14 0.16 0.42 0.29 0.05 0.10 0.74 — — — 0.09 032

g 1.53 2.18 0.09 0.34 0.68 1.78 1.34 0.21 0.38 2.73 — — — 047 132
As 1.67 6.23 425 4.84 10.65 13.24 11.68 3 18.05 12.02 3.61 2.06 2.09 6.04  13.02

7.02 16.82 14.88 11.62 44.74 55.6 53.75 15.64 63.60 4446 24.91 10.5 9.21 3143 534

ad 0.79 0.53 0.09 0.98 0.37 475 0.35 0.04 0.09 15.53 0.10 0.40 0.38 392 227

332 1.42 0.33 2.34 1.55 19.95 1.59 0.18 0.34 5745 0.7 2.06 1.65 2036 931

C 1.85 0.13 0.02 0.18 0.02 0.15 0.00 0.01 0.02 0.09 0.02 0.42 0.35 0.03  0.03

0 7.78 0.36 0.06 0.44 0.07 0.65 0.01 0.06 0.06 0.32 0.12 2.15 1.56 0.15 0.12

Cr 242 1.01 0.30 0.47 1.14 0.27 0.82 0.36 0.46 0.46 0.10 1.26 0.87 0.03 053

10.15 272 1.06 1.12 479 1.13 375 1.51 1.75 1.71 0.71 6.43 3.83 0.13 2.16

Cu 15.24 12.88 3.74 12.41 5.17 23.68 0.88 3.23 1.93 3.88 147 5.07 3.69 264 329
64.02 3478 13.09 29.79 21.7 99.45 4.06 13.57 7.33 14.36 10.16 25.87 16.25 1375 1348

Fe 85.66 132.28 30.96 176.80 50.58 97.99 21.01 24.06 21.02 89.20 11.03 979.18 909.07 5.86 3235
35977 35715 108.36 42433 212.44 411.57 96.63 101.05  79.87  330.05  76.08 4993.8 3999.9 3049 132.64

Mn 36.75 18.31 235 3145 1.88 14.35 2.84 1.98 237 342 0.78 26.78 22.59 0.40 1.36

154.37 49.45 8.23 7547 791 60.29 13.05 8.33 9.01 12.65 54 136.58 99.39 206 559

Ph 1.04 — — 0.20 — 0.33 — — 0.18 0.61 — 325 2.75 — 0.33

436 — — 0.48 — 1.39 — — 0.67 2.25 — 16.59 12.08 — 1.34

S 1.08 1.77 0.87 248 0.27 142 0.37 0.76 0.24 129 0.33 0.61 0.63 0.54 047

¢ 4,54 477 3.05 5.94 1.12 5.96 1.68 318 0.9 471 23 3.09 2.79 2.83 1.91

Ni 0.58 0.61 0.25 1.07 0.95 0.65 0.33 0.76 0.30 0.21 0.07 0.58 0.56 0.50 021

242 1.66 0.87 2.56 3.99 2.73 1.53 318 1.14 0.78 0.49 2.98 246 2.62 0.88

Sn 0.02 0.03 0.05 0.03 0.02 0.01 0.03 0.03 0.02 0.08 0.01 — — 0.02 001

0.09 0.09 0.17 0.08 0.10 0.04 0.12 0.14 0.07 0.29 0.10 — — 0.10 0.05

7n 15946 4795 30.93 26.83 9.06 16.02 9.37 16.83 18.51 19.50 6.17 1527 16.83 132.08 1147
669.73  129.47 108.24 64.38 38.07 67.27 43.11 70.69 7033 72.16 42.59 77.88 74.05 636.8  47.02

T RRAIRER TR V7 ARRNIERIAIZ, “F7 ARRENALL, T s “—7 IR TURER I I s S0 i EAT o0 DUBE v S i, AT R

DLt v S . R 3 1.

AFI TG HEAEF AN S EAR . B ER
MiZn. Fe. Mn. Cu. As 5P R HAEAN SR
A v B Ot T 088 56 23 80 Sy A2 JULA P U AT V8 30 4 s 2
0 & IR HE ) OF BEAT HE e, &5 R WE . R
W2, PR EIE:. Zn>Fe>Mn>Cu>As; #HIEOE
BEFe>Cu>Zn>Mn>As; BKIREN. EMIE. 9
AL Fe>Zn>As>Cu>Mn; LIKHEE],
2: Fe>Zn>Cu>As>Mn; G/liHElg: Zn>As>Fe>
Cu>Mn; 4. Fe> As>Zn>Cu>Mn.

22 FEMMEICREE

ARSI IEME M 13F 6%, Fey Cu. Zn. Co.
Mn. Cr. SeflISn 8 cE e AMAL T MEILE, EIH
1) S 30 A R s &5 R LR o A [ RIS R ) P R R
FARETEAAEET, TR E/(ng/g)BE W R Fe:
5.86~979.18; Cu: 1.47~23.68; Zn: 6.17~159.46;
Co: 0.01~1.85; Mn: 0.40~36.75; Cr: 0.03~2.42;
Se: 0.27~2.48; Sn: 0.01~0.08. LM EIRIRI2 Fe
JCE S EAE, M 979.18ug/gM1909.07ng/g,
RO HERR ) B2 A, 5.86pg/g; it 5 022 VLN 5 il A 0
Zn & R R m T H AR (P <0.01) (1), 44l
H159.46ug/gM132.08pg/g, AL LR RAL, K
6.17ug/ge i KER L T i 1 R A J0E A TMIn ) 25 5 AH
X 43 22.59ug/gM26.78ug/g. Snif) AR,
HAEFE (Gl BB A% T 7 A B o B A AL & T ¥ Sel

CRBL, 150.24~2.48pg/g ), AWHT R R 02 A IF
Seff) &, EMRERMEGR2)I2.51%, HRIERAKSe
& R AAE0.24~1.7Tug/g2 1], PR A5, Cu
FEAR TR0 P T T s T R P U A R
F, fE12.41~23.68pg/g 2 0], HLAFEARS BEAK, 7
0.13~5.17pg/g2 . i Erf i, 28 Eyi 2 &Y e i
HICHRM RIFE .

2 BRESBENITNHE
Table2 Assessment standards of heavy metals in snails

e gy PRIE/(Mg/R) S

cd (RS <0.1 GB2762—2005 (£l i5 Bl )

Zn (RS <50 GBI3106—91 (frifh it B brvfE)

As NERIFEER <05 GB2762—2005 (x5 4 i)

" GB18406.4—2001 (A¢y= {2 A fitk: K™

Cu AR S50 e R R R A K e A R

Pb (RS <0.5 GB2762—2005 (x5 Y i)

Cr ik <2.0 GB2762—2005 (£l i5 J bl )

Se 12 <1.0 GB2762—2005 {1 ity Je iR i
23 BRESEE S ENT LA

1386 & P JFe. Cu. Zn. Co. Sn. Mn. CrfliSe
N FTEICE . AsOF AR TR MR R, k)
HNELJBITHEIAT M) Cdy Pb. Crgxf AR FET
WK E B ICE . A R AR SR A A R 2 %) b
AR IC I AR R ) B R 2 22 7 (P<<0.01)(&l1).



X TPkl

E6miltl =

2012, Vol.33, No.22 253

As. Cd. PbMICT[f & EIuH 474 1.67~18.05pg/g-
0.04~15.53ug/g. 0.00~3.25ug/g. 0.03~1.26ug/g; 4
BEL BUR ORI, 400 IS AsI B AR RE R, S
7E12.0~18.05ng/g2 7], & 58T MK EI MK IR0 F i3
JEJULS>FOUER 1T 088 P[] > K AT A JUL > 40 1 7 R > ol 4%
H RN > MR & AR AR CA & & i
m, N15.53ugle, DTN IEHACU & EHa, N
23.7ug/g. MEKPOEREL, HAEMKLIER, HIhZILUE,
SR HERE AR T O R R . AgEFR IR R E IR, U4
SURTIL T 7R B

L)

@ Pb
mCr
OcCd
O As

TR E/(ng/g

EH1 AFREBEELFELSAs, Cd, CrilPb&E
Fig.1  The contents of As, Cd, Cr and Pb in different tissues of different snails
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Table 3  Residual index (l)of trace elements in different tissues of
different snails
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Table4 Comparison of three trace elements in Rapana venosa and
Glossaulax didyma

JKELIR (ng/g) (i1t i FIR/ (ng/g) (BLEE it 1)

R P SR o
Cd 15.09 1.59/0.18 0.08~0.14 0.66
As 12.36 59.75/15.64 20.0~24.34 1.67
Pb 0.57 — 0.63 0.52
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