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Determination of 6 kinds of heavy metals in marine fish by inductively
coupled plasma-mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of six heavy metals in the marine fish by
inductively coupled plasma-mass spectrometry (ICP-MS). Methods The samples were pretreated by microwave
digestion in nitric acid solution, and 6 heavy metals in the samples were determined by inductively coupled plasma
mass spectrometry. Results There was a good linear relationship in the range of 0—-1.0 mg/L, and the correlation
coefficients were all >0.999. The detection limit of the method was 2.5 pg/kg for lead, 0.3 pg/kg for cadmium,
2.5 pg/kg for mercury, 12.5 pg/kg for arsenic, 10 pg/kg for chromium and 13 pg/kg for nickel. The recoveries were
92.4%-101%, and the relative standard deviations (RSDs) were in the range of 2.1%-4.5%. Conclusion This
method has high sensitivity, accuracy and precision, and is suitable for the determination of six heavy metals in
marine fish.
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1.1 X5

7900 B4 -5 B R 4 55 1 JB3E (Y (inductively coupled
plasma-mass spectrometry, ICP-MS)(3 [E PE /A #]); Milli-Q
RIAB A K WL(E R B A |)); AB204-E I+ 7432 —K
-3t Mettler Toledo 23 ).

SR (i al, B A wl); By, M. BF. 55, B
FRUERE A5 W (N9301721, 100 pg/mL, fAigal, 3£ PE /A A);
FRAMEMB A (10 pg/mL, taikal, 32 Agilent 24 H]); Au
EW(1000 pg/mL, GSB 04-1715-2004, [E A €4 )% K
TR ), 2 e R VA TR (i, 7 R v
BRIA R, g Ch Z TR ).

1.2 PRERIIFENEE

REGPREERGE . M. B 8L B HEH: R’
BUTT R BE O 100 mg/L 2R AR ERE &, Fm R
TSW(5+95, VB FG R BTt v B2l 0., 5.0, 10.0., 20.0,,
50.0. 100.0, 200.0. 500.0, 1000.0 ug/L AYFRHEFR ],

RAMER R AL TGS BRI &, PR R
TR (5+95, VIV)IZ IR RE, TR bR HERR & 7 4 b 8 0 R i

BT ERIE N 0, 0.05, 0.1, 0.2, 0.4, 0.6, 0.8, 1.0 pg/L
FIBRIE RNV
1.3 HmaraE

FREUR [ i fa ke b 0.5 g TR g, imA
10 mL ARSI R THAL IS, T BWER:, RS %
SR DI/, BRI, FTHFRESHER, K
BERAER IR B AR E, T 100 °CMPGERR 20 min 5, %
THALR G # % 50 mL 25/, F/A K4 3 IRk N,
BIFRRRBCE A B2, RS, A EHEGR R A
S
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Table 1 Sample digestion parameters

LR SR C FHR A ] /min

5L (1] /min

1 120 5 5
2 150 5 10
3 190 5 20

14 USESHSH

FBHR & S TR TA/ESE AN 3R 2 s .
1.5 KR Au Bi&RAERTERA KX R He)IB1Z
Az opA

ICP-MS g SR IC R B SAEAEILIZ, R T e
2, P I IS G AT ROk A T R s A
Au EBAE B A R RS RR VA T 2 RO 24805 B, 5.0 pg/L He
WIS S%IHBRIE I AC X HERERT, Au RO R ATEAZ 308
BIFZI N, 10 ng/L Au FHBOINA S He R, WES A%
W Heg BVE R 0.09 pg/L; 0.2% 1 el s s s
IMAE He W, MESABW® He WEE R
0.12 pg/L, S50 @R, 2 oy Xl He BCIZIEBRIgH
A, 2 Au ERIENT He (ICAZTEBR N B F1, SARDESY
K Au drfa el
1.6 ICP-MS Ft % i#kk

X} ICP-MS Mt T3 R 2F RE TR . DA,
ZIRTET . B4, W maz(ER =52 Ar B52(0)].
63[*Ar” i(Na)]. 80(*°Ar?). 114(**Mo'°0)&2= M%) Cr,
Cu. Se Il Cd SpRyiMlE, (HI 7 EAMIRAR 22, W] LG
ISR T P AR /S It AR T R B

*2 HEBRBAEFBETERIENIIESH
Table 2 Working parameters of ICP-MS

e AR R EB TR A = L) TNy AR SRR AT S
" /W /(L/min) /(L/min) /(L/min) /(mL/min) e /(t/s)
Mol 1500 15.0 0.8 0.4 45 2 0.1




1696 1% A T R A

12

2 H#R55%

21 ZMXFR
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AT £a 7= il FR R B 1 R A HEA TR IR R, v
TAFRIL 4 1 0.5 g A5, 2 Y AA TR E, 2 43 VE s 1]k
SEOG, ARSI 2 B Pd. Cd. Hg. As. Cr I Ni
FRPRIR IR, 2 bR u A #1502 AR [ e, 2550 5
TR TEER M HRTE 92.4%~101%Z [A](F 4), FHAFRIENR 2
(relative standard deviations, RSDYIX T 5%, % &5 RFEIA

i HA B AR B R, HO IR 5 B
23 URBEEEMNELER

YERRFRIEL 6 103 0.5 g InbrAe S VE A FATRE, SEATIRE 6
W, ARG % T A TG R A bR e 22, 45580
25,13 5 0 LLE B PR MR ZE T8 N 2.1%~4.5%, K
B, WIEREEAAER,
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X T AT K AT 6 FhE 4R R S REIE, 4
RN 6 R, AIAEESH Pb, Cd. Hg. As. Cr il Ni
MK H AR 63.5%., 52.2%. 38.2%. 32.1%. 54.2%.
70.7%, M GB 2762—2017 { &M EZRE &hhh
SRR ) 1) HA kRN 100%., 6 A48 1o &
YIRS, (HAH &M a e E SRR, &
B VG R B R, EARSRN, ACHIF ST S B I FA R 5 1 TR
L —E N PRIE.
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Table 3 Results of the linear relationship between the elements

&JRILR 2RV [E] ) 7 LRVER B (D 6 BR/(mg/kg) 5E = FR/(mg/kg)

Pb Y=207.2X+175.2 0.9994 0.0025 0.025

Cd Y=320.1X-338.3 0.9995 0.0003 0.003

Hg Y=265.2X—62.2 0.9993 0.0025 0.025

As Y=623.5X+352.4 0.9997 0.0125 0.0375

Cr Y=0.72 X+0.043 0.9998 0.01 0.10
Ni Y=725.8X+950.0 0.9999 0.013 0.13
F4 MIREHLER
Table 4 Label recovery results

TR AR f/(mg/kg) kit /g IR 52 {E/ (mg/kg) AR/ % RSD/%
0.015 0.0391 95.1 2.3
Pb 0.0110 0.05 0.1121 101 1.6
0.10 0.2050 97.2 0.9
0.005 0.0160 93.0 1.4
Cd 0.0072 0.01 0.0260 95.6 2.9
0.05 0.1050 97.9 1.5
0.005 0.0131 96.3 2.1
Hg 0.0035 0.008 0.0192 97.4 22
0.01 0.2281 97.1 1.7
0.015 0.0410 93.2 0.8
As 0.0140 0.05 0.1082 94.7 1.1
0.10 0.2099 98.1 1.6
0.015 0.0777 95.7 32
Cr 0.0512 0.05 0.1416 93.7 2.6
0.10 0.2500 99.5 0.7
0.015 0.0750 92.4 33
Ni 0.0416 0.05 0.1356 95.8 2.9
0.10 0.1195 98.9 1.0
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