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ABSTRACT: Objective The content of total arsenic and inorganic arsenic were determined in 14 seaweeds
and 6 kinds of arsenic species were determined at the same time. Methods The content of total arsenic was
determined by inductively coupled plasma mass spectrometry (ICP-MS) after microwave digestion. According
to the pretreatment method of national standard method, the content of inorganic arsenic was determined by

atomic fluorescence spectrometry (AFS). The results of 6 arsenic species were studied by high performance
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liquid chromatography-ultraviolet photo-oxidation-hydride generation-atomic fluorescence
(HPLC-(UV)-HG-AFS) after acid extraction, which were compared with the national standard method. Results

spectrometry

In 14 seaweeds, the content of total arsenic ranged from 0.038 to 46.2 mg /kg and the content of inorganic
arsenic ranged from 0.006 to 19.3 mg/kg. After the instrument optimization and methods of exploration, only
As(IIT), As(V) and DMA were found in seaweed samples. The content of MMA was less. AsB and AsC were
not detected. Conclusion Through the detection method of HPLC-(UV)-HG-AFS, some seaweed samples
with complicated morphology can effectively avoid the transformation between organic arsenic and inorganic
arsenic. It can reduce interference and increase the accuracy of the test. More arsenic speciation will be
performed in seaweed samples.

KEY WORDS:. seaweed; arsenic speciation; high performance liquid chromatography-ultraviolet photo-

oxidation-hydride generation-atomic fluorescence spectrometry
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); AFS-930 ( ,
); LC-15 ( );
(Sigma-aldrich ); Mini-Q synthesis 2.2 HPLC-(UV)-HG-AFS $#7 &1
( )

Millipore ( , Dima ’

)1’0 pg/mL Ag(ilent ) ( D ( 2
Agilent ( ); 1000 pg/mL 23 ZWHE
As( ); As(Ill)  As(V) MMA 2.3.1 B AP Fu LALAPAE S0 AT 4L 22
DMA AsB AsC ( )

, 0.5¢g, 5mL 0.5 h,
32.4+0.7 124.3+£1.2 46.2+1.5 97.4+3.3 92.242.7 2 mL , )
91.6+3.7 ug/g) 50 mL

14 “GB/T 5009.11-2003”
, 6 mol/L 60 C
18 h, )
x1 BEXESY
Tablel HPLC experimental parameters
Hamilton PRP-X100(250 mmx4.1 mm, i.d.,10 pm)
25 mmx2.3 mm, i.d., 12~20 pm (Hamilton, Reno, NV).
15 mmol/L (NH,) ,HPO,, pH6.0(10% )
1 mL/min
100 uL
2 SHWPERERFRAIHRSH
Table2 HG-AFS experimental parameters
1.5% KBH,, 0.5%KOH, 6 mL/min
7%HCI, 6.0 mL/min
uv 1 0.1% K5S,05, 0.5% KOH, 6 mL/min
,193.76 nm
100 mA 45 mA
300 mV
AFS 200 C
8 mm
400 mL/min

600 mL/min
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2 g( 0.01 g) 50 mL
, 16 mL ,70 °C 1.0 h,
16 mL 1.0 h, 8000 r/min 10
min, 4 mL , 4 mL , 70 C
20 min 0.22 um S RP
3 FHR5MR
31 EERREAMRLNEESENE
14
3 ,
14 1 mg/kg )
, 91.4%~99.2%
“GB/T 5009.11-2003”
s 14 )

, 0.5 mg/kg
, 82.6%~89.4%
9.24%~24.1%

3.2 HPLC-(UV)-HG-AFSE&GEHRTA 6
TR A5

1 2 , 6
10 min s
1
6
4 4
0.682~2.188 pg/L s 5%,
0.9990
5 5 , 14 As(IIl) As(V)
DMA , MMA , AsB
AsC 3 , 4
, 4
3.26%

33 RENMEEFMESRENERGERKE

( 6), 6
84.37%~90.17% 5%

K3 EEDPESBMIHBSE

Table3 The content of total arsenic and inorganic ar senic in seaweeds

(mg/kg) (%) (mg/kg) (%) (%)
2.80 94.5 0.313 86.2 11.2
0.038 99.2 0.006 82.7 15.7
19.2 94.6 3.19 83.9 16.6
3.98 93.1 0.824 85.1 20.7
344 91.4 8.312 88.2 24.1
5.67 93.7 0.524 89.4 9.24
1.21 93.5 0.128 85.7 10.6
0.052 97.5 0.008 82.6 15.4
23.9 94.2 5.63 86.4 23.6
46.2 98.7 19.3 86.2 13.2
7.83 96.8 0.927 87.2 11.8
6.17 943 0.896 84.3 14.5
3.43 96.1 0.412 87.2 12.0
4.32 97.4 0.534 88.3 12.4
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Table4 Detection limit, relative standard deviation and relative coefficient of 6 ar senic standard solutions
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Typical chromatograms of 6 arsenic species standard solutions

R4 WIRERBRIELHIR, ENREREMEXRY

(ng/L) %(n=7) R
As(V) 0.682 2.8 0.9994
As(IIT) 1.968 3.8 0.9992
MMA 0.987 3.8 0.9994
DMA 1.333 3.7 0.9991
AsC 2.188 34 0.9997
AsB 1.791 39 0.9996
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5 AEIFEHERPESHNEEN=3)
Table5 The content of arsenic speciesin different samples (n=3)

(mg/kg)
4 (%)
As(11T) As(V) MMA DMA AsB AsC
0.025 0.010 N.D. 0.029 N.D. N.D. 2.29
N.D. N.D. N.D. N.D. N.D. N.D. /
0.243 0.144 0.046 0.265 N.D. N.D. 3.64
0.052 0.026 N.D. 0.056 N.D. N.D. 3.37
0.375 0.230 0.114 0.416 N.D. N.D. 3.30
0.064 0.022 N.D. 0.062 N.D. N.D. 2.61
0.012 0.007 N.D. 0.014 N.D. N.D. 2.73
N.D. N.D. N.D. N.D. N.D. N.D. /
0.347 0.121 0.037 0.366 N.D. N.D. 3.64
0.670 0.310 0.162 0.752 N.D. N.D. 4.10
0.105 0.023 N.D. 0.122 N.D. N.D. 3.19
0.075 0.036 N.D. 0.088 N.D. N.D. 3.23
0.038 0.025 N.D. 0.041 N.D. N.D. 3.03
0.047 0.016 N.D. 0.049 N.D. N.D. 2.59
:N.D
F 6 FIESEH 6 MRASTHAYR I E W E 5 AR R ZE (n=6)
Table6 Therecoveriesand CV% about 6 arsenic speciesin Sargasum fusiforme (n=6)
(ng/L) (ng/L) (%) RSD(%)
As(I1T) 60 71.67 88.56 3.4
As(V) 60 62.84 90.17 34
MMA 60 58.37 89.72 4.5
DMA 60 75.25 90.12 3.5
AsB 100 87.52 87.52 4.2
AsC 60 50.62 84.37 3.5
4 & ® ; :
[18] ,
14 6
)
)
)
5% ) -
) )
<1.5 mg/kg
5 ’ S 30k
, [1] Jerome ON . Arsenic in the environment, human health and

ecosystem effects[ M]. John Wiley & Sons Inc, 1994.
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