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Determination of elements contents in Acaudina leucoprocta by inductive
coupled plasma mass spectrometry (ICP-MS)
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ABSTRACT: Objective To establish a method for determination of the seven mineral elements in Acaudina
leucoprocta including Cr, Pb, As, Cd, Zn, Cu and Ni by inductively coupled plasma mass spectrometry
(ICP-MS) with microwave digestion sample treatment. Methods The spectral interference of ArCl CaO
MgAr, CaCl, ArO and MgArl was eliminated with H, as reaction gas of dynamic reation cell. The optimal H,
flow rate was established as 75 mL/min. The instrumental signal shift and matrix effect were compensated with
Y, Sc, and In as internal standard element. Results The results showed that the limits of detection were in the
range of 0.027~0.32 ng/mL, and the recovery rates were at 83.5%~105.3%. The relative standard deviation was
2.5%~8.2%. Conclusion The established methods can be used to determine the seven mineral elements con-
tent in Acaudina leucoprocta.

KEY WORDS: Acaudina leucoprocta; heavy metal; dynamic reaction cell; inductively coupled plasma mass
spectrometry (ICP-MS)

e S =H (20110307) (2012C37042)

Fund: Supported by Zhejiang Provincial Bureau of quality and Technical Supervision (20110307) and Analysis of Hall of Zhejiang province
Science and Technology (2012C37042)

*BIAES: , , E-mail: jiaboshi2002@yahoo.com.cn

*Corresponding author: JIA Yan-Bo, Senior Engineer, Hangzhou Institution of Quality and Technical Supervision and Inspection, No.50,
Jiuhuan Road, Jianggan District, Hangzhou 310019, China. E-mail: jiaboshi2002@yahoo.com.cn



930

=
Ju
i

(AES)
[1-3]

(AAS)

(ICP-MS)

> >

[4-7]

Wu 510
Se

Parsons 12

Cr Ni  Se

DRC-ICP-MS

Cr

20

(AFS)

Ni

(DRC)

2 MRS

21 E5RH
Multiwave 3000 Oven (
); Varian 820-MS
( ); Milli-Q
( MILLIPORE );
(1000 mg/L)

; Y, In, Sc ;
65 HNO3, 30 H202( ), 2% HNO3I
20.0 mL , 1000 mL;

05 ¢g , 4
2 mL H,0, , 1
, 120 'C 2mL,

ICP-MS ,

mL HNO;

25 mL,

*1 BEERNMKHERRERF

Table 1 Optimal procedure of microwave digestion

() (min)

(min)

1 120 10 5 1

2 150 5 5 1

3 190 5 20 1

2.2 ICP-MS IT{E5#

2.3 #R/AEH IR

2%  HNO; Pb As Cu
Zn Cd 100 mL
, , Pb Cr Ni: 4.00,
10.00, 20.00, 40.00 ng/mL; Cu Zn: 10.00, 50.00,

100.00, 200 ng/mL; As: 2.00, 5.00, 10.00, 20.00 ng/mL;
Cd: 0.40, 1.00, 2.00, 4.00 ng/mL 2%

HNO; Y Sc In )
2%  HNO; 10.0 ng/mL ,

Cr Ni



3 R 931
®2 BBRBSERETHRREIEIESH
Table 2 Working parameters of ICP-MS
Parameters Value Parameters Value
RF (W) RF power 1400 (10% )(u)Resolution(10% peak height) 0.8
(L/min ) Plasma flow 16.50 Scan mode Peaking hopping
(L/min) Auxiliary flow 1.65 Sampling depth (mm) 6.50
(L/min) Nebulizer flow 0.90 Spray chamber temperature () 3.00
(L/min)Sheath gas flow 0.20 Scan time (msec) 366
H, (mL/min) Hydrogen flow 75.0 Scan times 5
1 (V) Extact 1 lens voltage -166.0 Pump rate (rpm) 4
2 (V) Extact 2 lens voltage -28.00 Stabilization delay (s) 25
3 (V) Extact 3 lens voltage -231.0
N ; H, 60~90 mL/min
3 ZEREDW
31 HRELITERER MM H, As Cr Ni
, 3
, H, 75 mL/min
’ ArO AN
’ ’ ’ #3 AEHRET, fRAEMBRBAS Cry Niv As #
- (4+2) e R
1 s Table 3 The measurement result of Cr, Ni, and As content
in the standard substance chicken on H, flow
NPTy (mL/min)
3.2 THRIHERR
(mg/kg) 50 75 100
ICP-MS As Cr Cu
( Cr 0.59+0.11 0.90 0.64 0.45
A 0.109+0.0.13 0.159 0.120 0.081
ArCl A0 ) , ° B
As Ni 0.15+0.03 0.35 0.16 0.08
/ s H2 He
As , H, 33 FAEHMHIR, HBEE
, , , Pb Cr Ni
H, Cu Zn Cd As ICP-MS
H2 As 5 5
s H, 10~90 mL/min 11 , 3
b b 4
s , 0.999
H2 s s
10~60mL/min H, 5 5 , RSD
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2.5%~8.2% , 5 ,
, 83.5%~105.3%,
35 HMmEINE
34 EREXE , 5.
(GBW10051) 7 NY/T 1514-2007
(GBW10018) (3]
7 , 6 6 , <0.5 mg/kg, <0.5 mg/kg 7
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Table 4 Equation and correlation coefficient

(ng/mL)
2Cr 3¢ Y=4.70e*X +1.37¢° 1.000 0.13
Ni 8y Y=5.82¢°X+ 6.43¢’ 1.000 0.23
Cu 8y Y=2.62¢*X+ 6.43¢’ 1.000 0.20
7n 8y Y=1.42¢"X+ 8.42¢* 1.000 0.32
As 8y Y=4.91e’X+ 1.37¢° 0.999 0.15
tcd In Y=3.97¢’X-2.79¢’ 1.000 0.027
206pp In Y=1.87¢’X+ 8.42¢° 1.000 0.20
#=5 AEMBEE
Table 5 Precision of the method
(mg/kg) (ng/mL) RSD (%) R (%)
4.0 73 97.3
2Cr 0.214 10.0 4.2 93.2
40.0 6.4 90.4
4.0 7.4 98.1
ONi 0.112 10.0 6.2 93.5
40.0 7.7 90.7
10.0 6.2 101.1
%Cu 0.505 50.0 5.2 98.5
200.0 4.1 99.9
10.0 4.5 93.7
Zn 1.768 50.0 5.8 94.5
200.0 3.2 98.2
2.0 6.3 87.1
TAs 0.319 10.0 4.6 95.2
20.0 8.2 93.8
0.4 5.6 105.3
tcd 0.003 1.0 6.4 103.1
4.0 3.8 100.5
4.0 4.4 87.0
26pp 0.258 10.0 6.2 83.5

40.0 2.5 85.6
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Table 6 The results of the accuracy
Pb(mg/kg) As(mg/kg) Cu(mg/kg) Zn(mg/kg) Ni(mg/kg) Cd(mg/kg) Cr(mg/kg)
0.11+0.02 0.109+0.013 1.46+0.12 26+1 0.15+0.03 0.59+0.11
0.10 0.120 1.50 26.3 0.16 0.005 0.58
0.12+0.03 1.4+0.3 5243 21111 1.00+0.07 0.23+0.06
0.14 1.5 54 215 0.95 0.20
R7 HFMINEmMg/kg)
Table 7 Results of sample (mg/kg)
1 2 3 4 5 6 7 8
Cr 0.305 0.345 0.409 0.766 0.554 0.286 0.214 0.180 0.382
Ni 0.136 0.088 0.270 0.216 0.167 0.137 0.112 0.092 0.152
Cu 0.781 0.708 3.155 3.465 2.644 1.000 0.505 0.728 1.623
Zn 4.337 4.861 20.87 28.33 11.08 7.750 1.768 7.524 10.82
As 0.247 0.264 0.940 1.211 0.627 0.253 0.319 0.226 0.511
Cd 0.005 0.003 0.210 0.298 0.127 0.006 0.003 0.003 0.082
Pb 0.362 0.482 0.433 33.08 35.27 8.038 0.258 0.508 9.804
50% , R
5% 3k
35.27 mg/kg
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