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Tab 1 Arsenic species in biological samples

Classification Species Formula
Inorganic molecules Arscnic (V) AsOf”
Arscnic (111D AsOy
Small organoarscnic molecules Mecthylarsonic acid (MMA) MecAsO;H,
Dimethylarsenic acid (DMA)D McAs(O,H
Trimethylarsine (TMAs) Me;As
Tetramethylarsoniumion MeyAs™®
Trimethylarsine oxide (TMAQ) Me; AsO
Organoarscnic compounds Arscnobetaine (trimethylarsonioacctate, AsB) Me;As ™ CH,COO™
unchanged in body Trimethylarsonium lactate (AsL) MesAs™ CH,CHC(OHDCOO —
Arscnocholine Me;As ™ CH,CH,OH
(2-trimethylarsoniocthanol, AsC) CHy OH

Macromolecular biomolecules

Arscno-sugars (AsS)

Arscnolipids

Dimethylarsinoylethanol

Dimethylarsinoylribosides

Trimethylarsonioriboside

“sulphatc cster”

o-Phospholipid trimethylarsonium lactate

As-transferrin compound

As-hemoglobin compound
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OH

HO OH
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Biological samples

Preparation

Conservation

Treatment
Acidic and oxidizing media
Base hydrolysis
UV and microwave radiation

Preconcentration
Solvent extraction
Solid-phase extraction
Precipitation

oW N

Photo-oxidation

!

Coprecipitation
IEC, GC, GFC, HPLC, CE
Adsorption

N B LN =

Detection

EC, UV-Vis, IR; AAS, AFS, HG-FAAS,
HG-GC-AAS, [EC-HG-AAS:;
HPLC-HG-AAS, ETAAS, GC-AED
HG-ICP, HPLC-HG-ICP, IEC-ICP»
ICP-AES, ICP-MS, HPLC-HG-MIP,
HG-DCP NAA, XS, CE-MS, CE-ICP-MS,
CE-UV, CE-AAS, CE-Conductance, CE-EC

Scheme 1

Procedures for arsenic speciation in biological matrixes. GC= gas chromatography: IEC=ion

exchange chromatography, GFC = gel filtration chromatography; CE = capillary eletrophoresis, EC =
electrochemical methods; IR = infrared spectroscopy; AAS = atomic absorption spectrometry; AFS =

atomic fluorescence spectrometry; HG = hydride generation;

FAAS = flame atomic absorption

spectrometry; ETAAS = electrothermal atomic absorption spectrometry; AED = atomic emission
spectrometric detector; ICP = inductively coupled plasma; MIP = microwave induced plasma; DCP =
direct current plasmas; NAA = neutron activation analysis.

18 pge L8 pgeL s

SRR AR 223k (CSVD . BH AR ¥ H AR 2 3
(ASVOE AT T AR JE S 08T RAMRZHE AR
(VAD 5 IEC &5, 7] 73 ) Wl 52 0078 H & F fi () H
EWED0IE 2, 5 MMA Fl DMA B8 H BE 4 5
218 gL RIS pge L' KA E TR RAHWAH
WECIP-RPHPLC) 5 22 55 L 88 AMRE I 25 B¢ ) vl (=) B 300
SEFRBE T 6 PR ES AT, AST 5 MMA, DMA,
AsB Fl AsCo KRR 2 € W% K &G0, v] [A] il
SEAS T AS T ATHAL 13 R B Z e AL,

T EC EHMHEALF, N A 52 2 R, 5 B2k
JriE AR PROE L RN R A R R ), W
EC 54 1% 8% 28 (biosensor ) # 45 &, 18 0] w0 ik H %
B ZE AL BT — RS ST . H
+ EC v B W 3R AE 254 1 e S8 AL e AN B 1 4504k 1k
s P REE AR 2 0T EC HAR M T2 3 S 3 A3
()4 SR JE R 5, A L P i L Ied,
4 JRTRRGREE

Hl NaBH, # & il & 918 7 % AsH; » CHzAsH, »
(CH;)3As ZFEARAMIM, £ GC 2 B 5 H AAS W 5E,
O TSR T RRIRA A AL LR AL,
As’T s MMA, DMA, AsB 1 AsC B9l 52 . o5 74
YEWIE. 5 S B s, FF HE M ER DA S

Bevg Je At PR AT IE ng RSP B pH M HIF
A HUEH B A7 78 B I 2 4 R R v e v Y, R
HPLC S5#shiFEH (FD-AAS RS ELH, B ICP-AES
RYGR 35 -

Zhang 21818 HPLC-HG-AAS H T £ & 7
T EEEST, 38 20 HPLC o & R &R F A pKa,
pH FHF s AH B 2% v 75 =, [8] 78 AR A 22 85 M I /s 22
. M3 P E A H E B Supelcosil LC-SAX
RS AR (a8 pH 4.5, 30
mmol*L ™" NaH, PO, Z& ), Al ik 2] 785340 5 &
PR AAS T, AS T MMA, DMAD I H 1. [F] B,
7E pH 1~2 NIRRT, H & 722 # 4 Dionex
Tonpac CS 105 100 mmol*L ™! HCl + 50 mmol*L !
NaH, PO, (i 3 #H A 7% 5 #14 DMA, AsB, AsC»
TMAO 1 TMAs 77 &, fH H T AsB, AsC 1 TMAs
LA LA IR E A TR HG-AAS 2 /T 4e it
ATTEE R AL 2 . S D) B b I A% 5 ) i 3 7 8
%, fF HPLC Ja 5l Ar S, 5 3] B I B9 70 B 2008
(Kl 1. 5548, H Supelcosil LC-SAX 2 1 [ 25
FAHAE, pH 3.9 1 20 mmol* L~ ! NaH, PO, 1E A it
A, AT T AT, AT, MMA, DMA, AsB Hl
AsCTER—HE L4y 5., H5mEE AL &1 As Bk
)43 B 3% = (Rl HEBH(SEC) & T AZ # (IECO FISE FI



- 478 - #2222 4R Acta Pharmaceutica Sinica 1999, 34(6):475~480

R 14T, LA BT 1 7K e R0 i 5 A0t 2 A AR 4 K
S FITH . S £ B R R AR S ] HG-AAS
WrE . B FHH#ERE S FHY) i BCR-CRMS526 &8
BN LIRS T IEEAT TR, H 3 Pldr it
276 W) i I BE NBS-SRM-1577a-~ i B BCR-CRM-
185 VA VR T 458 Mt 75 X B B 1 I e 7 vE AT TR
UF, UF B 7 v n SEVERA
1.00 - 1

0.08 |- 2

AUS

0.04 -

0.02 M U

| i I
0 4 8 12
Time/min

Fig 1 Chromatogram of As speciation by HPLC-
HG-AAS. 1. MMA; 2. DMA:; 3. AsB:
Arsenobetaine; 4. TMAOQO: Trimethylarsine oxide;
5. AsC: Arsenocholine; 6. TMAs: Trimethylarsine .
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