23 6 2007 12
Vol.23 No.6 JOURNAL OF ANAL YTICAL SCIENCE Dec. 2007

:1006-6144(2007) 06-0621-06

1 2.3 2.3 4 3 1 *3
(1. , 350002 2. :
266003 ; 3. )
266061 ; 4. , 250100)
: - (ICP-MS) 14 (Dried Shredded
Squid ,DSY) , 14 2ug-g*;
(HPLC) ICP-MS As( ) As( ) (DMA)
(MMA) (AsB) (AsC) j
(ASE) (SON) 3
) ASB
:0657.63 A
23 (Dried Shredded Squid ,DSS) ,
60 %, 40 %" : ,
LDso , HsAs>As( ) >As( ) > (MMA) >
(DMA) > (TMAO) > (AsC) > (AsB) ,
, , , AsB AsC (2 ,
(HPLO) - (ICP-MYS)
6 1
1
1.1
Agilent 1100 , ; HamiltonPRP- X100
(250 x4.1 mm , 104 m) ; Agilent 7500a - (ICP-MS) ; Millipore
(Milli-Q) ;Dionex A SE100 : lif esciences
; HERML E Z383K ; LABCONCO Freezone
1.2
Alfa Aesar : (DMA) Acros
: 2006-07-13

(No. 20675021)
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6 23
Organics ; (MMA) (AsC) (AsB) ; TORT-2
As( ) As( ) DMA MMA AsB AsC 100 g-g * ( )
, 4 Merck LI ®Y e T
Agilent : : ( 18.2 MQ - cm)
1.3 HPLC ICP-MS
, 10p gLt LI Y *Cce T ICP-MS , Py
, "As , 1
35C| ( ) 75C|AI’+ ' 75AS, '
"As="M-"M (3.127) +¥M(2.733) - EM (2. 757) "As

, “ClAr* (3]

, 75AS 72& 3,5CI 77$ 83 Kr

Table 1 Instrumental parametersfor total As determination and As speciation analysis

Total arsenic Parameters
ICP-MS Agilent 7500a
RF power 1350 W
RF matching 1.6V
Carrier gasflow rate 1.10L-min?!
Peristaltic pump flow rate 0.1r-s*
Arsenic speciation Parameters
HPLC Agilent 1100 Series
Analytical column Hamilton PRP-X100(250 x 4.1 mm 104 m)
Flow rate 1.5mL-min!
Injection volume 25U L
Mobile phase A H20
Mobile phase B 50 mmol-L "* (NH4)2COs (pH =9.5)
Time(min) A (%) B( %)
Gradient program 105 180 180
30 100 0
ICP-MS Agilent 7500a
RF power 1350 W
RF matching 1.6V
Carrier gasflow rate 1.10L-min?!
Peristaltic pump flow rate 0.5r-s*!
Monitored signal s(dwell timesin ms) "*As(500) ,” Ge(100) ,*Cl (100) ," Se(100) and ® Kr (100)
1.4
14 0.2g (PTFE)
, 5 mL 80 4h , 170 4 h
1mL , 20 min (PET) , 25
g, ICP-MS
1.5
1.5.1 (ASE) ( 1 2 (9), 0.59
: :2minx5; :100 : : :1 500 ps'™
40 , , 2549, HPLC
ICP-MS
1.5.2 (SON) (1) (20 (99 0.2¢g , 5 mL /
(11,v/V) 45 min, 5000 r-min"* 30 min 100 mL
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(5] 40 ,
, 2549, HPLC ICP-MS
1.5.3 1 2 (99, 80 , 1.25g 15mL
, HC (1+1)10 mL , , 60 18 h, ,
2 mL 5 mL , )
2
2.1
14 2
Table 2 Quantitative result of different DSSs
Sample Source Aspilggt+s *
Chuangjiguohuang (1) Qingdao 1.42+0.28
Qingsong DSS (2 Jiaozhou ,Qingdao 1.27+0.23
Dayang DSS (3 Qingdao 0.57+0.20
Hailong DSS (4) Jimo ,Qingdao 0.90+0.17
Beiyang DSS (5) Qingdao 0.95+0.16
Baifulai DSS (6) Qingdao 0.99+0.19
Guolin DSS (7) Qingdao 1.13+0.30
DSSin bulk (8) Daf uyuan supermarket in Qingdao 1.51+0.27
DSSin bulk (9) Zhencheng supermarket in Qingdao 1.43+0.21
DSSin bulk (10) The dry seafood market in Qingdao 1.12+0.21
DSSin bulk (11) Weike supermaket in Qingdao 0.70+0.03
Cuttlefish in bulk (12) Daf uyuan supermarket in Qingdao 1.24+0.33
Cuttlefish in bulk (13) The dry seafood market in Qingdao 1.24+0.14
Cuttlefish in bulk (14) Weike supermarket in Qingdao 1.37+0.22
* Average concentration of Asin DSS*sfor n=3 as determined by ICP-MS.
2 14 (@B4810-94)
2uggt , TORT-2, 21.6+
1.34gg ' ( 21.6+1.8ug-g )™ , 14
2.2
As( ) As( ) DMA MMA , AsB AsC
) , As( ) As( ) DMA MMA
, ,As( ) DMA MMA As( )
AsC AsB , , As( ) As( )
DMA MMA AsC AS , AsC AS
Brisbin !’ : :
As( ) As( ) DMA MMA AsB AsC
As( ) , ,
(As( ) DMA MMA AsSB AsC)
1 [7] . :
AsB AsC ) )
: () , : :
AsB  AsC () ) , ;
JAsB  AsC , , 1.8 mL-
min ! () .1 :
15 min : 7] : 2
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3000+ 48
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Fig. 1 Qadient anion exchange ICP-MS Fig. 2 Gadient anion exchange ICP-MS
chromatograms of 10p g-L " * A ) ,DMA,MMA, chromatograms o 20 g-L ' As( ) ,As( ),

AsB and AsC ar snic standar ds

Mobile phase : AandB; ( ):0 8 min100%B,8 15
min 100 %A flow rate:1.5 mL-min-1;( ):0 12 min
100 %B ,12 15 min 100 %A , flow rate:1.5 mL- min-1;
( ):0 18 min100%B flow rate:1.8 mL-min- 1. Peak
identification: (1) AsC, (2) AsB, (3)As( ), (4) DMA

and (5) MMA.
2.3
, AsB
8l /I (11,VIV)
ASE
| (
5009. 11-2003 : )
(1 (2 (9
3 3 ,
(AsB) , DMA
AsB , I (11)
' [9]
(AsB) ,
[10] 2

DMA,MMA ,AsB and AsC ar snic standar ds
Moible phase : A andB;0 15 min 100%B ,15 30 min
100 %A.

AsB

LGB/ T. &

]

As(V) (1)

A g

A,
I Saiar
As( ) AsC 5 U MMM ““)

AsB 0 200 400 600 800

Time /s

Fig.3 Gadient anion exchange ICP
(9) MS chromatograms of DS 9) using three
/ extraction methods

( ):ASE;( ):SON:;( ):HO.

Table 3 Quantitative result of compounds of diferent arsenic species in DS 1) ,(2) and (9) using three extraction methods

Sample E);iertaﬁgg” AsC A As( ) DMA MMA As( )

ASE ND 0.93+0.04 ND ND ND  0.13+0.02
DSS(1) SON ND 0.98+0.06 ND ND ND  0.20+0.11
HCL  0.11+0.01  0.78+0.20 0.39+0.04  0.10%0.01 ND ND

ASE ND 0.63+0.03 ND ND ND  0.10+0.02
DSS(2) SON ND 0.70+0.03 ND ND ND  0.19+0.06

HCL 0.019+0.03 0.71£0.04  0.39+0.10 ND ND ND

ASE ND 0.80+0.03 ND ND ND  0.18+0.04
DSS(9) SON ND 0.91+0.04 ND ND ND  0.20+0.05

HOL 0.011+0.004  0.68+0.17  0.20+£0.01 _ 0.11+0.02 __ ND ND
Mean+ SD/H g- g~ * As,n=3; ND = Not detectable.

TORT-2 , 4
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6 23
5, TORT ASB, [11] I (11)
AsB 73.66 %, AsB 73 %
Table 4 Quantitative result of compounds of diferent arsenic species in TORT-2 using three extraction methods
Sample Eﬁ;&g" AsC A As( ) DMA MMA As( )
ASE ND 13.11+2.02 ND 1.09+0.22 ND ND
TORT-2 SON ND 15.91+0.11 ND 1.44+0.12 ND 1.36+0.34
HCL 0.11+0.01 11.95+0.25 0.37+0.06 1.92+0.06 ND ND
Mean+ SD/M g- g~ * As,n=3; ND = Not detectable.
Table 5 The extraction efficiency of total Asand AsB
Extraction _ Ex.tr.action . !Extraction
Sample method Total Asin extract eficiency® efficiency of AsB®
(%) (%)
ASE 21.78+5.34 101 60. 69
TORT-2 SON 25.88+0.38 120 73.66
HCI 21.65+1.43 100 55.32
ASE 1.42+0.50 100 65. 49
DSS(1) SON 2.14+0.25 150 69.01
HCI 1.60+0.57 113 54.93
ASE 1.35+0.05 106 49.61
DSS(2) SON 1.27+0.16 100 55.12
HCl 1.55+0.47 122 55.91
ASE 1.63+0.11 114 55.94
DSS(9) SON 1.17+0.22 82 63. 64
HCI 1.57+0.53 110 47.55

Mean = SD/M g- g~ ! As,n=3;2Efidency of total As extraction compared with total arsenic usng acid digestion ;°?Eficiency of

the eatracted AsB compared with total arsenic usng acid digestion.

\ /
As

(11)

As( ) As( ) DMA

15 min

(1)
®As

MMA AsB
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Arsenic Speciation in Dried Shredded Squid

HAO Chunrli* , CAO Xuan®?® , JIN G Miao®*® , WAN G Geng’ ,
YAN G Huang-hao® , CHEN Xi*, WAN G Xiao-ru "

(1. College of Chemistry and Chemical Engineering, Fuzhou University , Fuzhou 350002;
2. College of Chemistry and Chemical Engineering,Ocean University of China,Qingdao,
Shandong 266003; 3. Qingdao Key L ab of Analytical Technology Development and
Standardization of Chinese Medicines, First Institute Oceanography of SOA ,
Qingdao, Shandong 266061; 4. College of Chemistry and Chemical Engineering,
Shandong University, Jinan 250100)

Abstract : 14 types dried shredded squid (DSS) saled in Qingdao were examined for their total arsenic
content and As species. Total arsenic concentration in these DSS were al below 2P g- g *. For the
species, a method was established using high performance liquid chromatography (HPL C) hyphenated
with inductively coupled plasmamass spectrometry (ICP-MS) for separation of arsenobetaine (AsB) ,
arsenocholine (AsC) , arsenite (As( )) , arsenate (As( )) , monomethylarsonic acid (MMA) and
dimethylarsinic acid (DMA) inone chromatographic run. The As speciesin 3 DSSs were extracted using
accelerated solvent extraction (ASE) , sonication extraction (SON) and hydrochloric acid extraction.
The results showed that arsenobetaine (AsB) was the main speciesin these DSS.

Keywords: Arsenic; Speciation; High performance liquid chromatography (HPL C) ; Inductively coupled
plasma mass spectrometry (ICP-M S)
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