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Deter mination of methylmercury in seafood by ultrasonic-assisted extraction
coupled with direct mercury analyzer
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ABSTRACT: Objective To establish a method for determination of methylmercury (MeHg) in seafood
using a direct Hg analyzer (DMA-80), and apply this method to detect the content of MeHg in Yellow croaker,
cod, tuna, scallops, and clams. Methods MeHg was separated from bio sample matrix with 5 mol/L
hydrochloric acid by ultrasound assisted for 1 h. The extraction conditions were optimized. After
back-extraction of MeHg from organic methylene chloride solvent to aqueous solution, MeHg was determined
by the mercury analyzer. Results The standard curve of linear correlation coefficient was greater than 0.997,
and the detection limit of MeHg was 0.75 ng/g. The experimental results of standard reference materials were
in a good agreement with the certified values, and the relative standard deviation of the determined values were

less than 4%. Conclusion The method takes the advantage of simplicity and accuracy, and can be applied for
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the analysis of MeHg in different seafoods. There is obvious difference of MeHg content levels in seafood

samples. The MeHg content in experimental samples do not exceed the health limits, and MeHg content is

higher in cod and tuna.
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Tablel Instrumental conditions of DMA-80
(©) 250 () 60
(s) 12 (s) 30
50 C 200 C, 1.0 min,
1.5 min 650 C, 1.5 min
20% 48 h,
3
(1000 mg/L, )
(86.2 pg/g, )
( ) ( )
22 tEmETikE
23 BEIREVNE
0.1~0.2 g, EPA-7473
, DMA-80
2.4 BAEKHINE
0.5~1.0g 50mL R
10 mL 5 mol/L s 1h,
4000 r/min 10 min, 5mL,
15 mL 2 mL CH,Cl, MeHg,
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Fig. 1 Effect of different concentrations of hydrochloric
acid on methylmercury extraction efficiency
2 MeHg
Table2 Recovery of methylmercury using different
extraction methods
MeHg
MeHg MeHg . MeHg ,
(ng) (ng) (%) 3
30 min 76.3 52.243.6 68+5 ’
MeHg , 82%~91%,
60 min 77.7 77.2+2.8 99+4
R 6%~15%,
120 min 77.8 76.3+4.6 98+6
, MeHg 95%~99%,
6h 77.4 55.0+4.1 71+5
12h 79.2 73.94£3.1 93+4 . 4 N
24h 78.9 78.342.8 9944 32 AR TG IR
0 10 20 50 100 200 500 ng/mL
MeHg 1 , 1 mol/L HCI R
MeHg , 51%, 5 mol/L/ , ,
s MeHg 4
S mol/L HCI 3
®3 —SRRSTEMKBLER
Table3 Resultsof step-extraction with dichloromethane
(ng) (ng) (%) (ng) (%) (%)
1 76.3 62.6 82 11.4 15 97
2 77.8 66.1 85 7.7 10 95
3 80.0 72.8 91 4.8 6 97
4 78.9 69.4 88 7.1 9 97
5 77.2 67.0 87 9.3 12 99
6 77.7 66.1 85 8.5 11 96
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Table4 Calibration curve and limit of detection
(ng) (ng/g)
0~20 Y =0.014+0.042X 0.9993
THg 0.01
20~200 Y =1.180x102+6.840x10™*X 0.9991
0~20 Y =0.014+0.040X 0.9970
MeHg 0.75
20~200 Y =2.045%x102+6.138x10*X 0.9986
#5 WESEMRMNELR
Table5 Resultsof standard reference materials
DORM-2 TORT-2
MeHg (mg/kg) 4.47+0.32 0.152+0.013
MeHg (mg/kg) 4342 4412 4.294 0.151 0.141 0.149
(%) 2.70 3.28
RSD(%) 1.11 2.94
THg (mg/kg) 4.64+0.26 0.27+0.06
THg (mg/kg) 4.652 4.565 4.494 0.281 0.262 0.257
(%) 1.50 1.23
RSD(%) 1.41 3.88
R6 ENBCRPREREBERMNESLER
Table6 Concentrationsof MeHg and Total Hg in sea products
C ) C )
(ng/g) (ng/g) (%)
412 50.2 82
407.3 452.6 90
833.5 896.2 93
23.8 425 56
242 39.6 61
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