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/@M2? 7:[/Q0? 7:[//16=FH <@6/aMH Ib0T=MJ=?/01?GF?AB2F?G0HF0701I64@J=?DSM23]>/01?GF?=M2?
FG0HD7M520:1MFE(Water bath digestion) J=?Eb0AB2F?G0HF0701I64@:0?GF?=M2?/1=TEA13/4LM:LME
_0?DEL2=KF@>KFK3@>E (Polypropylene vessel) 1G2:/BN/01D7M520:1MFEcG0EFG0HD7M520:1MFEI>C
Fa;7_̀:31672G0H 65-100 FHZ04O@4O>?Q Q01@6@0?I>CT=MEb0T9Q/B=J=?DSM4I5E35/01Q/B=<NN/01
Q/B==M2?Q01=̀=OBNLFH<LRH (Solid phase extraction; SPE) O[CH/01Q/B==M2?23]>E>iT=MIb0/01Z[/\0J=?
DSM FF/A64=5O3@O3@3/04::4N1E=3Q58 Eb0:091BNQ_0KJ=?DSM 8 -Tk=1F/O>523JE@>E 4KlCFD7M:>
Q_026I>C47:06Q:DE/01Q/B=<5=4:>?:<@6A6/BC2DEAB2F?G0HF0701I64@

DE/01Z[/\0T=MIb0/0170Q_026I>C47:06Q:DE/01Q/B=<5=4:>?:<@6A6/BC2 4SGE
Q_0K520:49mE/1= - 4NQ 913:0;@3</E=8 520:4LM:LME<@6913:0A1AB2S6 ^0//01Z[/\0KN2G0/01
Q/B=<5=4:>?:<@6A6/BC2Ib0T=MF?G0H:>916Q3I]3_0KDESG2H520:49mE/1=-4NQ1672G0H 6.0-7.0
913:0;@3</E=8I>C47:06Q: 5lF DSM 8-Tk=1F/O>523JE@>E b̂0E2E 10.00 :3@@3/1B: @6@0?DE4FI0EF
@ 2.0 :3@@3@3A1 <5=4:>?:<@6A6/BC2I>Co`/=̀=OBNT2M^6o`/S6FF/:0J=?DSM/1=TEA13/4LM:LME 1.0 J:
@018 b̂0E2E 5.0 :3@@3@3A1 ^0/EBiEEb0T92345106784KlCF70913:0;J=?DSM4I5E35</1TPI84PF18<EI
F6AF::3/<FNOF18NSBEQ49/JI14:I1> (GFAAS)

L>= b̂0/B=ACb0Qa=LFH/01A12^2B=LFH<5=4:>?:<@6A6/BC2 4IG0/BN 0.073 µg L-1 <@6
0.332 µg L-1  A0:@b0=BN 916Q3I]3_0KQ`HQa=LFH4::4N1E=3Q58O[CH91BNQ_0KJ=?DSM 8 -Tk=1F/O>523
JE@>E 10.00 :3@@3/1B: DE/01Q/B=<5=4:>?:<@6A6/BC2 4IG0/BN 30.67 ± 3.77 µg L-1 <@6 168.82 ±
11.13 µg L-1 A0:@b0=BN /01Z[/\0520:o`/AMFH<@6<:GE?b0LFH23]>/01Ib0T=MJ=?/012345106782BQ=a
FM0HF3H:0A1s0E4EliF9@0I64@ (Certified reference material; DORM-2: Dogfish muscle) KN5G0
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49F184OREA8/01T=M/@BN5lELFH<5=4:>?:<@6A6/BC2F?`GDESG2H 95-114 % <@65G04N>C?H4NE:0A1s0E
QB:KBI]8 (%RSD) F?`GDESG2HEMF?/2G0 7% EF/^0/E>iT=MIb0/01Z[/\0/011N/2ELFHTFFFEFlCExAGF
/01Q/B=Q01AB2F?G0HKN2G0:>c@1N/2E/01Q/B=EMF?:0/ =BHEBiE23]>/01I>CT=MZ[/\0L[iEQ0:01oEb0T9
DSMDE/0123451067870913:0;<5=4:>?:<@6A6/BC2DEAB2F?G0HF0701I64@T=MF?G0H:>916Q3I]3_0K 
^0//01Z[/\0KN16=BN/019E49yzFELFH<5=4:>?:<@6A6/BC2DEAB2F?G0HF0701I64@<SG<LRH (µg g-1

Eib07EB/<7MH) =BHE>i  5lF  16=BN<5=4:>?:DE9@0I`EG0 0.001-0.016 µg g-1 7:[//@M2? 0.001-0.009 µg
g-1 7:[//16=FH 0.003-0.004 µg g-1 7:[/Q0? 0.019-0.049 µg g-1 <@6/aMH 0.002-0.004 µg g-1 <@6
16=BNA6/BC2DE9@0I`EG0 0.009-0.129 µg g-1 7:[//@M2? 0.005-0.165 µg g-1 7:[//16=FH 0.003-
0.005 µg g-1 7:[/Q0? 0.002-0.018 µg g-1 <@6/aMH 0.005-0.025 µg g-1 A0:@b0=BN F?G0HT1/RA0:
913:0;/019E49yzFELFH<5=4:>?:<@6A6/BC2DEAB2F?G0HF0701I64@<SG<LRHI>CA12^KNT:G4/3E 1.00
µg g-1 O[CH?BH5HF?`GDE16=BNI>C9@F=_B?Qb071BNc`MN13J_5A0::0A1s0ELFH/16I12HQ0]01;QaL
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ABSTRACT

A simple and rapid sample preparation method had been studied for cadmium
and lead determination in frozen seafood samples such as tunafishes (Skipjacks), squids,
octopuses, cuttlefishes and prawns from the frozen seafood companies in the South of Thailand.
The seafood samples were digested with concentrated nitric acid in closed vessel (Polypropylene
vessel) using water bath heating in temperature range 65-100 oC.  The clear sample solution was
separated and preconcentrated by solid phase extraction (SPE) using octadecyl silica membrane
disks modified by 8-hydroxyquinoline prior to determination by graphite furnace atomic
absorption spectrometry (GFAAS).

The parameters in the preconcentration steps were studied such as influence of
pH, amount of ligand, concentration and volume of eluent.  Effective preconcentration of trace
cadmium and lead was achieved in a pH range 6.0-7.0 on octadecyl bonded silica membrane
disks modified with 10.00 mg of 8-hydroxyquinoline in 2.0 mL ethanol.  The retained cadmium
and lead were efficiently eluted with 5.0 mL of 1.0 M nitric acid and determined by GFAAS.

The detection limits for cadmium and lead were 0.073 µg L-1and 0.332 µg L-1

respectively.  Maximum capacities of the membrane disks modified by 10.00 mg of 8-
hydroxyquinoline for cadmium and lead extraction were found to be 30.67 ± 3.77 µg L-1and
168.82 ± 11.13 µg L-1 respectively.  The accuracy was verified by analysis the certified reference
material: DORM-2 (Dogfish muscle).  The recoveries were found in between 95-114% with
relative standard deviation (%RSD) less than 7%.  The ion interferences were studied and found
that the extraction method was not affected by coexisting ions.  The studied method can be
applied satisfactorily for cadmium and lead determination in seafood samples.  The concentration
of cadmium and lead in various frozen seafood samples (µg g-1 dry weight) was found in range as
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follows; cadmium concentration in  tunafishes; 0.001-0.016 µg g-1 squids; 0.001-0.009 µg g-1

cuttlefishes; 0.003-0.004 µg g-1 octopuses; 0.019-0.049 µg g-1 and prawns; 0.002-0.004 µg g-1 and
lead concentration in  tunafishes; 0.009-0.129 µg g-1, squids; 0.005-0.165 µg g-1, cuttlefishes;
0.003-0.005 µg g-1, octopuses; 0.002-0.018 µg g-1 and prawns; 0.005-0.025 µg g-1 respectively.

However, the concentrations of cadmium and lead in seafood samples were
lower than the food contamination standard limited level (< 1.00 µg g-1) issued by the Ministry of
Public Health of Thailand.


