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Abstract: A simple and efficient method for the determination of methylmercury (MetHg) , Ethyl Mercury (EtHg) and inorganic mercury
(Hg™) in aquatic animals and their products was developed by combining Inductively coupled plasma with High-performance liquid
chromatography hydride generation. Microwave acid extraction was used to pretreat the sample, optimize the chromatographic conditions and
carrier concentration, and then verify the method's precision, detection limit, accuracy and standard recovery. The results showed that when the
methanol content in the mobile phase was 5% and the I-cysteine content was 0.10%, the separation effect, the peak type and the instrument
response value were good, and the Mercury memory effect was basically eliminated. The separation of inorganic mercury, methyl mercury and
ethyl mercury was realized within 7 minutes. The linear relationship was good, 1>0.9990, RSD%<10.00%. The quantitative limits (LOQ) were
0.023, 0.032 and 0.038 mg/kg, respectively. The recovery rate was 82.50%~98.40 %. The accuracy of the method was verified by two aquatic
animal reference materials, BCR463 and TORT-3. The method is simple, effective, accurate and suitable for the determination of mercury
species in aquatic animals and their products. It provides a new method for mercury speciation analysis.
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Hh 7R 3 B DL R T RAFAER . GB 2762-2017
i 2 A E SR E B S IS R IR D) B ) S
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mg/kg, SRS (&, &) N 1.00 mgkg?.
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TAESH: SHThE. 1300 W, FEW0 7= HilimE
W, FACEERE: 0.70 L/min, 3HBISS/E: 0.20
L/min, ¥ SE: 12 L/imin, EIFRSEHE: 1.00~
2.00s, FEHAEIRASA]: 30, EIERAERA]: 7 min,
Hg JTTEMPMAK: 253.652 nm, #HS: 99.999%/ =404 -
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Fig.1 Schematic diagram of sample analysis principle
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Table 1 Effect of pretreatment methods on extraction rate of Mercury Compounds (MetHg)

AR X, Pt 3R -BRARIR 7 B -BRARIR
. HokFE/(mgkg) 0.05 0.25 0.50 0.05 0.25 0.50
o EDCE Y% 75.1~122.2  825~1122  86.2~107.6 58.3~769  59.8~834  60.4~84.6
i T HokrE/(mgkg) 0.05 0.25 0.50 0.05 0.25 0.50
ECE Y 75.8~1093  78.5-97.5  82.8~107.7 473~793  61.7~77.8  58.3~778
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Fig.2 Verification of L-cysteine eliminating mercury memory
effect
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Fig.4 Concentration and sensitivity test of hydrochloric acid
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Fig.5 Chromatogram of mercury speciation
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PEHFEN Y=327.6X-19.01, TEHLK A =MIE LT
FEN Y=231.4X-3.50. K5 NAKRELS (20 ng/L) M
B RCRE  ARER R A, ME TR, H
FoRMHGRMR HIR, SR WK 2. %HRaATAE Ty
AFRFERE N 1.00 g, EARTEN 25 mL, HHEZAER
FoR TEHIR « LFEKR 2 R 704 0.023 mg/kg0.032
mg/kg. 0.038 mg/kg.
%22 MetHg, EtHg. Hg" 7535 HIIR

Table 2 MetHg. EtHg. Hg®* detection limit (ug/L)
AXFE AmR EER
() Mugl)  Augl)
0.9992 0.275 0.91
0.9996 0.383 1.28
0.9993 0.456 1.52

E

R & K AR

MetHg  Y=384.2X-11.13
EtHg  Y=327.6X-19.01
Hg®  Y=231.4X-3.50

E: AMF Y X KTARERRORERE, ngl; Y

FAETIRE, Ak R 342 Rkt B, 2B TRAE 10 213k
teit .

3.5 AR EEAEE R LR

EH S, DR, HFe R =JOK i az el
sk, A=K (0.02 mg/kg. 0.25
mg/kg. 0.50 mg/kg) MI=MoRIBEPRERR, MR
BYIRETATINGE 7 K, THEARMREE T 3 kit
AVITIAR IR AR R eI ZE (RSD%) 34
FIR 3. HR 3 ATAL, ZRRIESRIARECE S
A ATE 83.60%~98.40% » 82.50%~96.00% , 84.00%~
96.80%. i /& GB/T 27404-2008 FRiEZ & i1 75 1= I
K, RSD%TE 2.40%~9.80% 2 [f], AL, FEASSKLGIE
SE BRI SR T, W FUe I B SR AN S8 7 v 1)

AR

R 3 TEHEGRF = He FEZSHYIAREINE
Table 3 The recoveries of three mercury species in different samples (ug/L)

A S| aiide
Hg** MeHg EtHg
AJRAL 0.062 0.115 0.00
AdA 200 10.00 20.00 0.80 10.00  20.00 2.00 10.00 20.00

RIF MEAE 180 926 18.67
ECE% 869 864 93.0
RSD/% 9.6 54 4.1

088 896 19.31 1.83 897 18.69
95.6 884  96.0 915 89.7 934
8.9 4.2 2.7 9.8 3.7 24

KIRAL 0.078

0.156 0.00

AetFE 2.00  10.00  20.00

0.80 10.00 20.00 2.00 10.00 20.00

BNF  MEMA 175 9.67 1976 089 941 1926 168 9.15 1937
EE/% 836 959 984 91.8 925 955 840 915 968
RSD% 86 52 39 88 38 28 95 41 37
AR 0.00 0.00 0.00
kA 2.00 10.00 20.00 0.80 10.00 20.00 2.00 10.00 20.00

& pEMA 172 912 1935 0.66 9.09 18.96 171 897 1886

EE/% 860 912 968
RSD% 80 32 2.8

825 909 9438 855 897 943
8.5 29 2.8 8.2 3.7 43

E R MEAE—AZIAE 6952 7 RME T,

R 4 POEYIR PRSI E LR
Table 4 Results of determination of mercury speciation in reference materials (mg/kg)

‘ Hg* MeHg EtHg
AR N~ T~ o
AR M E AL AR M AL ARRAE M AL
0.049 2.96 ND
BCR463 x 3.04+0.16 X
0.043 2.89 ND
0.089 0.128 ND
TORT-3 x 0.137+0.012 £
0.091 0.136 ND

VE: “ND”H KA,
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