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1 IR TCHRTE M HTHEORTE G Wi b RS
Table 1 ~ Application of As, Se, Hg and Pb speciation analysis in the food field
JLE FE b FE ARG K SIHTPERE 2% 3R
i 6,38 K : Hamilton PRP - X100; % 2 #1:  AT# As (1) .As( V) . MMA, DMA , ASA o
H 20mmol/L R A 85 5% HIEE, SE Vet HRMHIB S, i BR 0. 15 ~0. 36 pg/L. i
{314} . Dionex IonPac AS 7; 340 A:3.85 Al ROX, ASA, NPAA CBS As(1Il).
WPRFRGIF  mmol/L BRER4E, WA AH B:300mmol/L fkEE  As(V) MMA DMA AsB AsC TAEIEL,  REZRED
i, BB LRI KRR 0.3 ~ 1. 5pg/kg
As ot AT : Prodigy 3 wODS (3) 5 Ji8fiAH: Smmol/L AIKZIN As(I1) \DMA MMA As( V) PYFfif Wang 45(57]
f 79—, 3mol/L TBA,5% HIEL, % B Ve A4S, K PR 0.25.0.33 0.3 0. 25pg/L ang
SR % 3% #: . Dionex lonPac AS19; 3R zh #H: w4 As( 1) . As( V). MMA DMA . AsB .
£y B A 3 s 4t [ 58]
R 3 Oummol/L e, SRV TAEIL A KR 0. 04 ~0. 08pg/1 FREE
832 4] : Thermo SCIENTIFIC AST; JiZhH A .
PN . AR As(TT) (As( V) \MMA . DMA | AsB, e
3 (=) 2 fe | 32 o Qo A L £ize[59]
TR AR 0-?5g‘/L TRIR S ; TSl AH B :8g/L Bk IR &L , B ASC AT K R 0. 23 ~0. S4ng/ml, o A
BEVEIL
{0, 3% #: . Hamilton PRP - X100; ¥ 3 #H: A .
Wik Smmol/L #7 8 % , 10mmol/L Z@&@t 0. 1% gzg;:ji I;ZA)%SB;(OV([); \S(;fl\’llzt\s/e]f Cys), oy 2607
SRR, SRV BRI
83 4% : Hamilton PRP — X100; 3 gh A A:  FTAG Se (IV) Se( VI) ,SeMet,Se( Cys), .
Kt 10mmol/L ¥ EE IR , W B MT B 40K #H % MeSeCys i A I 45, K iR 0. 13 ~ 1,09 Pt geaglo!)
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Research Progress on Elemental Speciation Analysis by Inductively
Coupled Plasma — Mass Spectrometry Hyphenated Techniques

LIU Wei' , HU Jun - dong', YANG Hong — xia®, CHEN Jun - liang’
(1. National Research Center for Geoanalysis, Key Laboratory of Element Microareas and Speciation Analysis,
China Geological Survey, Beijing 100037, China;
2. China Geological Survey, Beijing 100037, China;
3. Institute of Nuclear Safety, China Institute of Atomic Energy, Beijing 102413, China)

HIGHLIGHTS

(1) The advantages and disadvantages of different ICP — MS hyphenated techniques were summarized.

(2) The applications of elemental speciation analysis technology in biomedicine, food and medicine safety, and eco
— environmental geochemistry in China were summarized.

(3) The methods of elemental speciation analysis need to be further improved, and the standard method system and

standard substances need to be developed urgently.
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ABSTRACT

BACKGROUND: As a highly sensitive analytical technique, ICP — MS has been widely used in the analysis of
trace inorganic elements. Combined with chromatographic separation technology, it provides a powerful detection
tool for elemental speciation analysis.

OBJECTIVES: To summarize the research progress of elemental speciation analysis by inductively coupled plasma
mass spectrometry hyphenated techniques.

METHODS: The main methods of elemental speciation analysis by ICP — MS hyphenated techniques were
summarized and compared. The methods included: (1) Gas chromatography coupled with ICP - MS ( GC - ICP -
MS). (2) Capillary electrophoresis coupled with ICP = MS (CE —ICP - MS). (3) Ion chromatography coupled
with ICP —=MS (IC -ICP -MS). (4) High performance liquid chromatography coupled with ICP - MS ( HPLC —
ICP = MS). The main application fields of elemental speciation analysis in China were biomedical field, food and
drug safety monitoring and ecoenvironmental geochemistry.

RESULTS: GC - ICP — MS has high sensitivity and is suitable for volatile samples, its application is thus limited.
CE - ICP — MS has fast analysis and high separation efficiency, but the limitation of sample injection volume makes
the method detection limitation high. IC — ICP — MS mainly analyzes anions, cations and small molecular polar
compounds. It is a useful complement to HPLC, but the mobile phase containing inorganic salts may block the
sampling cone. HPLC - ICP — MS has been the most widely used technology in speciation analysis because of its
wide application fields and simple technology.

CONCLUSIONS: Sample preparation research for complex matrices, preparing standard materials, and
developing simultaneous multi — element speciation analysis methods are the research direction of elemental

speciation analysis.

KEY WORDS: GC - ICP - MS; CE - ICP - MS; IC - ICP — MS; HPLC — ICP — MS; hyphenated technique;

elemental speciation
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