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Deter mination of arsenic content and speciation in foods of different matrixes
by high performance liquid chromatography-hydride generation atomic
fluorescence spectrometry
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ABSTRACT: Objective To establish a method for the determination of total arsenic and chemical speciation
in prawn, tuna, shrimp sauce, rice and spinach of different matrixes by high performance liquid
chromatography-hydride generation atomic fluorescence spectrometry(HPLC-HG-AFS). Methods  After
extracting the samples with HNO; (0.15 mol/L), the chemical speciation of arsenic was studied by
HPLC-HG-AFS and the content of total arsenic was determined by atomic fluorescence spectrometry (AFS)
after wet digestion. Results The total arsenic content in prawn, tuna, shrimp, rice, spinach ranged from 0.23
to 4.68 mg/kg, and organic arsenic content ranged from 0 to 3.9 mg/kg. There were 2 kinds of main arsenic
speciation compounds in marine products: DMA and AsB, both were low toxic organic arsenic species. The
main arsenic species in rice and spinach were As (IIT), DMA and As(V). Conclusion This method is effective
to determine arsenic species for its high sensitivity and reproducibility.
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Table2 Detection limits, relative standard deviations and relative coefficients of arsenic standard solutions

As(IIT) DMA MMA As(V) AsB
) 0.9996 0.9993 0.9997 0.9992 0.9994
(ng/L) 0~100 0~100 0~100 0~100 0~200
(pg/L) 0.23 0.35 0.34 1.2 2.0
(RSD, n=7) 1.5% 2.1% 2.2% 1.5% 2.5%
,AsB s AsB s 1.2 mol/L  HCI
KBH4 5 > H
AsB , , As(V) , ,
AsB ,As(IIl) AsB HNO;(0.15 mol/L)
, As(IIT) (1:1, V:V) R
AsB As(I1T) , , , (1:1, V:V)
10% H,0,, 70°C 15 min, , ,
As(IID) As(V), 10% H,0, AsB DMA s
MMA , HNO;(0.15 mol/L)
AsC( )
, AsC s
, 5 mmol/L s
(NH4),HPO4(pH=9.0) , AsB  AsC , 50%
, AsC AsB, AsB s 1 2
, AsC (t ) 95%),
32 HBBRMSBHNE , » o Aslih - AsY)
GB/T 5009.11- 2003 ’
[4]’ PF73 34 7|‘$ I:Iﬁlil E"J ;)ﬂl] Eé:nt%
(n=3) , 2.3 , ,
3 )
s 4
; 35 #HmIRMEREMEZE
) , 05 ¢g
) 5 , 5
5 s 86.67%~
3.3 EEHAOmBICEEHRE 103.2% , RSD 2.8%~4.5%(n=7),

HNO;(0.15 mol/L)
HCI(1.2 mol/L) (1:1, V:V)
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Table3 The content of total arsenic in the samples(n=3)

(mg/kg) (mg/Kg) (ng) (%)

/ 1.30 500 98.65

/ 3.15 1500 104.90

/ 1.25 500 95.86
(GSB-6) 0.23+0.03 0.23 100 96.7
(BCR-627) 4.840.3 4.68 2000 99.95

x4 HE@NELER
Table4 Determination results of samples

As(II) As(V) DMA MMA AsB
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (%)
1.30 1.08 N.D 0.21 N.D N.D 99.23
3.15 N.D N.D 0.13 N.D 2.93 97.14
1.25 N.D N.D 0.12 N.D 1.02 91.20
(GSB-6) 0.23 0.045 0.18 N.D N.D N.D 97.83
(BCR-627) 4.68 0.21 0.38 0.14 N.D 3.71 94.87
:N.D ;
®5 ANEPRMNEYESHEEE (=7)
Table5 Recovery and precision in shrimp sauce (n=7)
(ng/L) (ng/L) (hg/L) (%) RSD(%)
As(IID) 0 5 4.436 88.72 3.4
As(V) 0 10 8.667 86.67 3.6
MMA 0 5 4.478 89.56 2.8
DMA 6.0 5 10.51 90.21 3.9
AsB 51 20 71.64 103.2 4.5
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