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Determination of 5 kinds of Inorganic Elements in Canned Fish

by ICP-MS in International Proficiency Test and the Analysis of Result

WANG Xin-mei, LI Li-min, WANG Ke, JI Shen
(Shanghai Institute for Food and Drug Control, Shanghai 201203, China)

Abstract; Totally of 5 elements in canned fish of arsenic, mercury, cadmium, copper and

lead were analyzed in FAPAS intermational proficiency test. The method was based on mi-

crowave sample digestion and inductively coupled plasma mass spectrometry (ICP-MS).

Standard addition method was applied for calibration. The method is reliable, and the result

matches the assigned value well. A comparative study on respects of results, sample prepa-

ration, method of determination is given according to FAPAS proficiency test statistic re-

port.
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o 1.3
, 0.5¢g N s B
) mL , , o 2
FAPAS 0774 R , s
( 114), 50 mL , , ) o
H 2
FAPAS , Table 2 The program of microwave digest
o /min /min /¢
1 5 5 120
1 2 5 5 160
1.1 3 1 10 180
( ) Merck ;
: Millipore Milli-Q s 1.4
18.2 MQ *» cm;1.000 g« L°' | . | |
10.0 mg + ™! (*Li,Sc.Ge,Y.In, Tb, ’ HEPMS
Bi): Agilent . ’ ’
(FAPAS T0733), 1CPMS ’
(FAPAS 0774) FAPAS, ’ ’
1.2 1.4.1
Mars-xp : CEM 5% ' As. Cu
- 7500e (1Cp- 1,5,10.30 pg » L', Cd
MS):  Agilent ;Sartorius BT2245 0+ 0+0.08,0.15.0. 2 pg « L7, He
Sartorius . ICP-MS 0.1,0.2.,0.5.1 pg« L7',Pb 0. 05,

1.

1 Agilent 7500ce ICP-MS
Table 1 Operating parameters of Agilent 7500ce ICP-MS

1400 W
8.0 mm

15.0 L+ min~!
1.15 L » min~!

1 mL ¢ min~!

0.1,0.5.1,2 pg » L'
: .5
3.

3 5

Table 3 The linear equation and

correlation coefficient of 5 kinds of elements

As Y=0.010 4X-+0.001 219
Cd Y=0.002 289X-+0.000 014 82
Hg Y=0.002 3X+0.000 111
Cu Y=0.130 3X+0.045 23
Pb Y=0.028 54X+0.001 86

0.999 9

0.999 9

0.999 5

1.000 0

0.999 9
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1.3 s
b b ’
1.4.2 , S
0.5¢g ) 5 , 1.4.3
) ( 4), )
1.3 50 mL, o s 5,
b
4 Y Y ~ Y b N
Table 4 The amount of added standards in samples . ,
As/ng Hg/ng Cd/ng Cu/ng Pb/ng H
1 0 0 0 0 0 ’ ’
2 62.5 5 0.5 125 5 ’
’
3 125 10 1. 25 120 10
’ o
4 200 20 3 400 20
’ o
5 500 30 5 500 30 FAPAS 6,
5
Table 5 The analysis results of 4 elements in reference material with different methods
( ) ( )
/(pg - kg™H /(pg + kg™ 1) /(pg + kg™ /(pg + kg™
As 1240 964 864 582~1 147
Cd 22 23 25 14~36
He 13 13 16 9~23
Cu 11.9 12 11.5 8.9~14.0
Pb 40. 5 42 62.5 35~90
6 2
Table 6 The feedback statistic table of FAPAS 0774 2.1 FAPAS 0774
As Cd Hg Cu FAPAS 0774 5
/Cpg s kgD 344 2.59 19.9 726 AR ’ 191
“ ”
b
81 57 111 115
39
133 114 145 141 , , 4
/% 61 50 77 82 o
114 &# ’
340.4 2.4 21.0 685
/(pg + kg™ ’
114 # Z —0.1 —0.3 0.2 —0.3 ’ i
FAPAS ,
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2.2 GFAAS |AFS ICP-OES
. H
(FAAS), FAAS
(GFAAS), (AFS), ,
(ICP-OES) )
(ICP-MS) ., o
7, 7 , 2.3
s N N
N ° , o s
8 s ;
4 S , ,
s N N °
(FAAS), 9 ,
s s
(AFS), (GFAAS), ;
(ICP-OES) ,
o (2] o b ’
s , ICP-MS ) o
3
7 [3]
Table 7 Overview of elemental analysis techniques
FAAS GFAAS AFS ICP-OES 1ICP-MS
ppt ppt~ ppb ppq~~ ppt
ppb ppb
102~10° 102~10° 103 ~10* 10t ~10° 107 ~10°
=68 =50 <15 =73 =75
8 (2]
Table 8 The comparison on method of determination
As cd Hg Cu
/% /% /% /%
133 6 114 50 145 77 141 82
37 89 32 88 21 81 29 93
47 60 77 39 102 82 34 94
— — 21 38 — - 39 69
8 38 — — 12 92 — —
8 63 7 57 3 67 13 77
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9 [2]

Table 9 The comparison on method of sample preparation

As Cd Hg Cu
/% /% /% /%
133 61 114 50 145 77 141 82
21 86 33 61 11 91 29 72
28 64 30 57 40 70 24 92
61 69 77 70 63 86 63 84
2.4 v v s N0
b ’ b
. , ,  1~1000 pg - kg™ ,
o Z o
) , 3
2.5 s
’ ’ ’
7 L=(x— 5 s FAPAS
Y) /o x ,FAPAS
(O' Z 70 3"\’ 70. 2 s
)o Z 2 ) ,2’\“3 o
; 3 o ,
? ’
(assigned value) “ ” [1] , , ..
, Z 2 , (ICP-MS) N RN
7 ,2000,17(5) :548-550.

b

[2] FAPAS Proficiency Test 0774 Metallic Contami-
nants in Canned Fish Report.
[3] The new standard for inorganic analysis, American

Laboratory News, Nov, 1998.



