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Investigation ofM ercury Speciation Analysis in A quatic Products by Liquid
Chram atography— Inductively Coupled P lasna— M ass Spectran etry

LU Liping, LUChao’, WANG Y ing
(1 Beijing Center for Discase Prevention and Contol Beijing 100013 Chia 2 Science Faculy Beijng
Un wversity of Chan kalTechnobgy Beijng 100029, China)

Abstract An HPLC /ICP— M S method was estab lished for the detem nation ofm ercuty specatbn
nclud ng nowganic mercury(MC), methylmercury(MMC) and ethylmercury( EMC), n seafood
The sanple was extracted w ih hydroch loric acd and separated on a C;s chran atographic colmn( 4. 6
mm X 150 mm) usng $ methanol- 0. 06 mol/L. anmonium acetate— 0. %6 cysteine as mobile
phase The lnear ranges for threemercury species were all between 0 and 100 M g/L with correlatve
coeffic ents( r) more than 0.999 0. The detection lmitswere n the range of 0. 5— 0.8 Hg/l. The
relative standard deviatbns( RSDs) for the detem nations of three mercury species were all less than
3 . The spiked recoveries for different concentrations of m ercury canpoundswere in he range of
% - 9% forM(CG 9% - 118 forMMC and93% - 1106 forEMC, respectvel. Them ethod
was applied in the detem inatbns of mercury speciations n fish reference material GBW 10029) and
hun an hair reference m aterial (GBW 09101B), and the analytical resulis were all n the scope of
standard values The Z score result ofMMC n FAPASwas1.Q The results indicated that themeth-
od had a smp le pre-treaiment procedurg bwad linear range good acairacy and precision and was
suitable for the detem inatbn ofmercury speciations in aquatic products
Key words Iguil chromatography/inductively coupled p lasm a— mass spectranetry mercury spe-
ciatbn analysis aquatic products
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(et (HPLC)'"” :
Lol : (AAS)
(AFS) (ICP-MS) (ICP- AES)
N HPLC /ICP-MS :
[ 13-19] [11]
, , HPLC/ICP-
MS , ,
1
1. 1
Agilent 1200 7500a ; M illp s 2150
; Sgma ; ; M ILESTONE DMA -80
: 18.2MQ * an; ( ); ( ); ( ):
( ); : GBW 08673 (76.6 X2.9) Hg/g BW 3218
(75.3+2.8) Ug/g GBW ( E) 080124 100 Ug/g ;
: GBW 10029 GBW 091018 N IST
NBS1570
1.2
1.2.1 s s 2mg/L
, 4°C 2mg/L
b 1:1 ,
1.2.2 0.2~ 0.3 g ) 15 mL , 5 mL 5 mol/L ,
2h 4°C 8000 r/mn 15mn 2 mL 15 mL R 1. 5mL
3% 0.2 mL 26 , Sml, 4T 8000 r/m n 15mi
0. 45 Hm , HPIC/CP-MS
1.3
Agela Technologies Venusil Cyg (4.6 mm X 150 mm ); 3% -
0.06 mol/L - 0. ™% ; 0.4mL/min 50 UL
: PFA , RF 1 550W, ,
0.95L/min 0.15L/mn 1.7V, 0.3 r/s m /z= 202(Hg), m /z=
209( Bj)
2
2.1
2- BT G (50mm x 2. 1 mm) 10 Bg/L
(MMC) (EMC) (MC) Agilent ZORBAX SB-Cis (50 mm X
2. 1mm) ( 1A) 3 10m in ,
e ZORBAX SB-Cis 3
3mn , (201 Agela Technobgies Venusil Cis (150 mm X 4. 6 mm )

% — 0..06 mol/L ~ 0. P 2- ,
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8 -
’ ’ 244 A me [MME
2 2- 2
16
9%  —0.06mollL ~ 0.9 2 e
. | . AN
B 3 (10 Hg /L) .
T T T T T T T T T
. 10 20 30 40 50 60 70 80 90
R 3 20 mn 5 t/min
HPLC “1.3” -
MC
B MMC
2.2 g
o 6
Smol/L HCI 2 EMC
20 =44
HPLC- AFS (2o )
HPIC/CP-MS e
T T T T T T T T T
20 40 6.0 8.0 10.0 12.0 140 160 18.0
? ? ? t/min
3% VenusilMP Cyg
1 3
’ i (1.5~ 8.5), Figz 1 Chranatograns of hreemercuty specis on
different colunns
) 3 A. Agilent ZORBAX SB-Cg cohmn B. Agela
) Techno bgies Venusil C;g column
25 5.0 125 250
50.0 100.0 Ug/l, 3 , ,
0.990 3 3 (SN =3), 1
3 , 3
) RSD, , RSD
3, 1
1
Tabk 1 Linear range detection linit and precision of the m ethod
. ) . L inear range - eL(we level ANL:LLE level - ialgil kvel LOD
Vi e vel > Vel >
an poun t/m in O/(ig L1 rag 1 5 o 8 1 s, Pb & : s, Mo P/(Mg L)
Pr(Hg L77) Pl(Hg L77) Pr(Mg L77)
MC 4.8 0~ 100 12. 6 5.3 40. 0 45 64. 6 46 0.5
MMC 8. ® 0~ 100 19. 5 4.5 52.0 31 83.5 33 0.5
EMC 17. 26 0~ 100 15. 6 4.3 50. 8 49 80. 2 26 0.8
7 )
(RSD), , . RSD 9%
2
2
Table 2 Detecton result of three m ercury can pounds i fish and human hair san ple
. A verage value
Sanple Cam pound Delem nedw /(Hg* kg 1) . RSD s, %6
w/(Hge kg ')
F sh san ple MMC 830.4 780.4 849.0, 868.9 843.7, 837.1 819.9 832. 8 3.3
Human hair MC 240.Q 217.5 251.7, 239.4 237.6, 245.Q 236.0 238. 2 4.4
MMC 1011.8 950.3 963.6, 922.1 98&8.9, 1050.2 921.9 972. 1 4.8
2.4
3 , , 3 3 ,
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Table 3 Spked recoveres of threem ercuty can pounds i aquatic product
Orignal Added Found Recovery
C an pound . | .
R, /(Mg I71) P /(Hg L) P /(Mg L) R P
MC 0 16, 48 80 11. 6~ 13. 8 37.1~ 43. 1, 60 2~ 68. 0 72~ 86 77~90, 75~ 85
MMC 1. 48 16, 48 80 18.3~ 20. 3, 50. 4~ 55.1, 80.8~ 87. 4 105~ 118 102~ 112, 99~ 107
EMC 0 16, 48 80 14.9~ 16. 5, 46. 5~ 53.4, 77.9~ 83.7 93~ 103 97~ 111, 97~ 105
2.5
HPLC/ICP-MS ,
; 4 2
4 (n=6)
Tablk 4 Detem natn results of standard m aterials( n= 6) w/(Heg kg')
Standard smplk MC MM C Totalm ercury
Found Certified value Found Certified va lue Found Certified valie
F sh sanp le( GBW 10029) _- - 843.7 124 840 £30 - -
Hunan hair san ple(GB¥ 09101B) 88 1+28 - 960 +41 - 1198 1£69 1 060280
Spinach laves(NBS1570) - - - - 305 31.3%0. 6
* no detected totalmercury is simmary of MC and MM C con cen tration
2.6 FAPAS
2009 124 A B 5 MMC
FAPAS Puwoficiency T est 07115 \ 10 MM 14-
i o 12
10
36 Z L 07 2 8- MC
2 N
1.Q 3 E 4 6-
4_
2.7 2 .
- 0 0
M ILESTONE DMA-80 2{0 4.IO 6.IO 8.;) ]0?0 12{0 2.IO 4}0 6{0 S.IO 10I.0
t/min t/min
2
, 5 2 (A) (B)
Fig 2 Chwomatograns of fish(A) and
’ hum an hair(B) standard m aterial
2
3.0
80
2.0- 195 wg/k
3 8/ kg
HPLC/ICP-MS 1.0
’ 136 7k
£ 0.0 Hg kg
, Smol/L g
N
’ 3% ’ -1.07
9 CIS
71 7k
2.0 ng/kg
, 3 0~
100 Hg /1, (r) 0. 999
3.0-48 52 64 44 45 61 42 47 68 32 17 33 24 39 34 69 66 36 23
Q 0.5~ 0.8 p'g/L, Laboratory number
RSD Y% ,

3 FAPAS Z

Fig 3 Z-score of FAPAS sanple

FAPAS
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Table5 Detem mation results of totalm ercury and m ercuty speciaton n actial san ples

Detem inedw /(Mg* kg 1)

Sanple MG MVC G Towlmeray! Tomlmerry’ Extracton efficiency(% )
Bichead fsh =" 184.3 - 184.3 186 9 99
Tuna - 711. 18 - 711.18 750 6 95
A ctual sanple 1 - 27. 8 - 27.8 28.8 96
A ctual sanplk 2 - 68. 2 - 68.2 68.2 100
A ctual sanple 3 23. 1 A 8 - 117.9 144 9 81
A ctual sanplk 4 - 57.5 - 57.5 57.6 100
A ctual sample 5 - ®. 2 - 69.2 74.6 93
A ctual sanplk 6 - 115. 1 - 115.1 120 4 96
A ctual sample 7 - 16. 5 - 16.5 19.5 85
A ctual sanple 8 - 6l. 8 - 61.8 64.6 96
A ctual sanple 9 - 230. 9 - 230.9 239 2 96
A ctual sanple 10 - 2.4 - 22.4 25.7 87

* o detected L

totalmerairy is summ ary of MC and MM C con centration; 2

toalmercury & tested by theM ILESTONE DMA-80
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