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Abstract. A method inwlvingmicrowvave digestion and inductively coupled plagna - mass gectrane-
tric(ICP - MS) analysiswas established for the detemination of five elanents(Cu, As, Cd, Hg,
Pb) in Enteromomphaprolifera  Good linearity of the calibration curveswas obtained for all target ele-
ments(r=0.999 3 - 0. 999 9). Detection limits for these five elenentswere in the range of 0. 28 o
2.34 g/L, and the recoveries ranged fram 83% to 108% . In addition, the chemical fomsof arsenic
including inorganic As(V) and an unknown arsenic gecies deduced as arsenosugar in Enteramorpha
prolifera sampleswere quantified by high perfomance liquid chromatogrgphy coupled with inductively
ooupled plasna - mass pectrametry(HRLC - ICP-MS). The Peciation resultswere presented and
the analytical merits of the technique were discussed The technique could be goplied for the quality
control and safety evaluation of seafood samples
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1
1.1
7500a (ICP-MS9) ( Agilent ); 1100 (HA.C)
( Agilent ), Hamilton PRP-X100 (250 mm x 4.1 mm, 10J m) ;. FPeed wave
MW -3* ( B erghof ): MilliQ ( M illipore ): AL104
( M ettler - Toledo )
1.2
( M erck ); (18.2MQ2 ) :
M illi-Q ; Agilent (Part#5183 - 4687) , Agilent (Part#5183 - 4682) ,
oM g/lLLi Y Ce TI ( Agilent ); (@BW08517) ;
TORT - 2( ) ( AlfaAesar (DMA)
( AcrosOrganics ); (MMA) (AL) (AS8) ( );
1.3
1.3.1 , 3 , (
5 ) 8 h , 0.2mm
0.20 g , PTFE , 5mL
, LEAF / 1mL H,0,, 30 min,
PET , 20. 00 g, )
3
0.20 g , PTFE , 5mL
, 80 4 h , 170 4 h, 1mL H,0,, 30
min PET , 20.00 g,
: , 0.2mm 1.00g 15mL
, 10 mL , , 95 3h 3mL PET
, 20.00 g, TORT - 2
1.3.2 )
RF 1350w, 14.9 L /min, 1.13L /min,
0.89L /min, S/C 2.0 7.3 mm, 1.0mm, 0.4 mm,
0.3s 3, 0.4 mL /min, 3.59 x10"* Pa
1.3.3 5% ( ) 0.0 10.0
20.0 50.0 100.0y g/L, 1M gl 2ugll HJG'
1.3.4 HPLC - CP-MS HA.C Hanmilton PRP-
X100(250 mm x4.1mm, 10U m); : A. H,0, B. 50mmol/L (NH,),00; (pH 9.5),
0 15min, 100% 0%A; 15 30min, 0% 100%A; 1.5 mL /min, 200 L
ICP-MS RF 1350W, : 1.08 L /min, "As
(0.59 "Ge(0.19 *CI(0.19 "Se(0.19 *Kr(0.19
2
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3
TORT - 2
1 2 1 1 1
L 1 1
12 (n=3)
Tablel Camparison of wo kinds of digestion methods(n =3) wihg gt
Kelp ( ) TORT - 2
Certified Obturator digestion M icrovave digestion Certified Obturator digestion M icrowvave digestion
Element
( ) ( ) ( ) ( ) ( ) ( )
Cu 5.01 +0. 32 4.93+0.28 4.99 +£0.23 106 £10 98.0+8.3 110 +11
As 13.9+2.4 13.4+2.1 14.1£2.5 21.6+1.8 22.3+2.1 21.5%1.6
cd 1.14 £0.11 1.07 £0.08 1.10+0.1 26.7 £0.6 27.3+0.8 27.5%1.0
Hg 2.23+0.03 2.14 +0.08 2.31+0.05 0.27 +0.06 0.33 +0.07 0.25+0.04
Pb 1.41+0.12 1.48 £0. 14 1.39+0.11 0.35+0.13 0.31+0.12 0.39+0.17
2.2
EPA 6020 , “As="M - "M (3.127) +*M
(2.733) - ®M (2. 757) As :
Img/L Ge Y In Bi , ,
2.3
0 100u g/L , )
0.9990, ICP-MS ( 9 ).
11 RD 1.25% 6.81%,
11 , 10 : , 2
2
Table 2 Correlation coefficients, detection limits precision and recoveries
Elanent Detection limit RD Original Added Found Recovery
r
p/ug LY si%  wolPg g wlbg gt  welilg gl R/%
Cu 0.999 6 0.52 3.87 17.2 1.00 18.1 90
As 0.999 5 1.7 1.25 9.72 1.00 10. 74 102
Cd 0.999 3 1.2 6.81 1.03 1.00 1.86 83
Hg 0.999 9 2.3 2.78 0. 155 0. 100 0.248 93
Pb 0.999 4 0.28 4.25 2.35 1.00 3.43 108
2.4
( @BW08517) TORT - 2 , 1,
, , Cu As Cd Hg Pb
( ) 0.20 g, “1.3.17
: ( 2)
: 5 0.155 17.24 g/g 1.00u g/g (

0.10M g/9),

83%

108% ,
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8 ( ) : 3
3 5 (n=3)
Table 3 Contentsof five hazardous elements in Enteromorpha prolifera(n =3) wihg gt
Origin of sample( ) Cu As Cd Hg Pb
Zhangiao sea area( ) 17.2 9.72 1.03 0. 155 2.35
Shilaoren sea area( ) 15.4 4.64 0. 829 0.089 4 2.44
Haitaoyuan sea area( ) 12.3 5. 60 0. 895 0.062 4 1.90
First bathing area sea area( ) 13.3 6.93 0.779 0.110 2.10
Jidishijie sea area( ) 17.4 6.54 0.936 0. 200 2.59
M aidao open sea( ) 11.6 3.50 0.981 0.051 6 1.14
Huashilou sea area( ) 10.2 3.02 0.942 0.181 1. 06
Aofan sea area( ) 14.2 4.93 0. 810 0.104 1.74
As Cd Hg Pb 3 ,
2 4 )
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TMAO ( ) > AL( ) SASB( Fig. 1 HPLC - ICP - MS chromatogram
)[6] of 6 mixed As species standards
! ! 1. arsenocholine( AsC) ; 2. arsenobetaine( AsB) ; 3. arsenite
y ’ trioxide (As( Il ) ) ; 4. dimethylarsinic acid( DMA) ;
5. monomethylarsinic acid( MMA) ;
6. arsenate oxide( As( 'V ))
2
R
. 7
Judith " ,
, AL 5
A8 As( ) DMA MMA As( )6 < 4 3
4
, . f1.3.4 24 | A
'HR R L Wi,
10 g/|_ 6 , ot e rneretubh]  Proattgaiel
- 6 0 ](I]() 200 .‘(I)U 4(’)(1 5({)() (1(‘)() 7(‘)() H([)U ‘);l(]
’ Time t/s
HALC- ICP-MS , N
. ] {2 FRIESHY) TORT -2 i
' [ ZOY R e A
, [7] Fig.2  HPLC - ICP — MS chromatogram of As
TORT - 2 species in TORT -2
“ " 1. arsenocholine( AsC) ; 2. arsenobetaine ( AsB) :
’ 2; 1.3.1 3. dimethylarsinic acid(DMA) ; 4. A Cl*
( ) S. arsenate oxide(As( V) )

, HAR.C - ICP-MS ,
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