27 5 2011 10
Vol. 27 No.5 JOURNAL OF ANALYTICAL SCIENCE Oct. 2011

:1006-6144(2011)05-0591-04

1.2 , 2 , *1
(1. s 2141225
2. ; 214122)
: - / (LC-HG/AFS)
. ; 10% .3.5%  KBH,
, 500 mL/min . ;20 mmol/L
KH,PO,-K, HPO, (pH=6. 0, 1 mL/min) ,  Hamilton PRP-X100
) (AsCID) . (DMA) (MMA)
As(V) . 2. 80 min,3. 90 min 5.38 min  12. 01
min, 0.8 pg/L.2.1 pg/L.0.8 pg/L 1.6 ug/L. 4
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GmbH ) ;s MARS-5 ( ,CEM Do
As (I As(CV) ) (DMA)
Accustandard . (MMA) Sigma AsCIllH .DMA
MMA  As(V), 1 000 mg/L , ,
. 0.45 pm . KBH, 0.2 KOH
) ; (18.2 MQ+cm) Millipore .
1.2
) 10 mL , ,
110°C N N 1~2 mL, 4 mL s s
R 2] . 10 min .
2.5 mL Cyg s , o 0.45 pm
, 200 pL o
2
2.1
2.1.1 pH ,pH o
pH 5.5~6.5 L,As(ID (pK..=9.2),DMA
(pK,,=6. 2),MMA (pK.1=3.6), As(V) (pK.. =
6.8, pH 5.5~6.5 . pH ; pH
5.5 LAs(ll> DMA , , ;i pH 5.8 6.2
, ;  pH 6.5 ,DMA MMA s o pH 6.0
2.1.2 L4, o pH
6, , s
C D, ) ; . 5 mmol/L. 10
mmol/L , , AsC(V) ; 30 mmol/L.
As(Il) .DMA MMA, , . 20
mmol/L,
1
Table 1 Influence of the concentration of mobile phase on the retention time for four arsenic compounds
¢(KH,PO,) Retention time(min)
(mmol/L) As(ID DMA MMA As(V)
5 2.79 5.12 8.32 30. 42
10 2.81 4.50 6.82 20.76
20 2. 80 3.90 5.42 12.01
30 2.77 3.59 4.56 8.63
2.2
KBH, . : KBH, 0~3.5%
KBH, . 4% , , KBH,
3.5% ;HCI ) ) ) ) . HCI
s , o s HCI
10%. N . .KBH, HCI , ) 2,
2.3 N
s , o 20.,50,100,200 pg/L
. . 50 pg/L As(Il).DMA.MMA As(V)
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, 7 , (RSD) 1.73%.1.99%.1.75%.1.83%,
0.9982.0.9991.0. 9990.0. 9995, 0.8.2.1,0.8.1.6 pg/L,

2

Table 2 The main operating parameter of arsenic speciation

Item Parameter Item Parameter
Negative high voltage of photomuhiplier PMT 320V KBH, flow rate 4 mL/min
Lamp current(Primary/Auxiliary cathode lamp) 50/30 mA HCI flow rate 4 mL/min
Primary/Auxiliary flow rate of carrier gas(Ar) 500/500(mL/min) || Mobile phase flow rate 1 mL/min
KBH, concentration 3.5% (m/V) Injection volume 200 pL
HCI concentration 10%(V/V)
2.4
) 3. (Sum) (TotaD)
10. 66 ptg/LO
3
Table 3 The determination of the six arsenic species and total content
U Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6
Arsenic species (ug/L) (pg/L) (ug/L) (pg/L) (pg/L) (ng/L)
AsCID ND 5. 46 8. 27 ND 3.79 3.42
DMA ND ND ND ND ND ND
MMA ND ND ND ND ND ND
AsCV) ND 2.89 3.47 1. 60 1.24 3.04
Sum ND 8.35 11.75 1. 60 5.03 6. 46
Total 1.59 10. 56 10. 66 2.65 4,67 7.22
ND: not detected.
2.5
b b 4 o
91.4%~104.4% , . o
4 2 6
Table 4 Spiked recovery of sample 2 and sample 6
Sample 2 Sample 6
Component Content Added Found Recovery Content Added Found Recovery
(.U-g/L) (ptg/I) (Hg/L) (%) (P-g/L) <,U-g/L) (p.g/L) %)
AsCID 3.42 5 7.99 91.4 5.46 5 10. 16 94. 0
AsCV) 3. 04 5 8.26 104. 4 2.89 5 7.88 99. 8
DMA ND 5 4.81 96. 2 ND 5 4,79 95. 8
MMA ND 5 5.18 103. 6 ND 5 5.04 100. 8
AsCIID 3.42 10 12. 89 94.7 5.46 10 15. 86 104.0
As(V) 3.04 10 12.58 95.4 2.89 10 12. 32 94. 3
DMA ND 10 9.54 95.4 ND 10 10. 36 103.6
MMA ND 10 9.67 96.7 ND 10 10. 21 102.1
ND: not detected.
3
_ / °
Cis s s o N
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Determination of Arsenic Species in Beer Samples by Liquid
Chromatography-Hydride Generation Atomic
Fluorescence Spectrometry

WU Shuo'?, YU Rutpeng”, SONG Qtjun™!

(1. School of Chemicstry and Material Engineering , Jiangnan University ,Wuxi 214122;
2. State key Laboratory of Food Science and Technology ,Jiangnan University ,\Wuxi 214122)

Abstract: Based on the hydride generation—atomic fluorescence spectrometry detection and liquid
chromatography separation, an analytical method for arsenic speciation in beers was developed. Four
arsenic species,i. e. ,arsenite As([l[),dimethylarsinic acid(DMA) , monomethylarsonic acid(MMA) and
arsenate As(V ) were separated by anion-exchange chromatography with isocratic elution using 20 mmol/L
KH,PO,/K,HPO, as the mobile phase with the flow rate of 1 mL/min. The elution time were 2. 80,
3.90,5.42 and 12. 01 min for As([[[ ), DMA, MMA and As(V ). respectively. Potassium borohydride
(3.5% ,m/V) and hydrochloric acid(10% ,m/V) were used as the reduction agents and the argon with a
flow rate of 500 mL./min was used as the carrier gas to deliver the volatiled species. The detection limits
of the As([l[) ,DMA, MMA and As(V ) were 0.8 pug/L,1.6 pg/L.0.8 png/L,2. 1 pg/L,respectively.
The linear response for the four arsenic species were obtained in the range of the 0~200 pg/L,and the
recovery values were between 91. 4% ~104. 4%. The developed method is simple,rapid and sensitive,and
suitable for arsenic speication in beer sample.

Keywords: Arsenic speciation; Beer; Liquid chromatography; Atomic fluorescence spectrometry
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