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Application of quality control graph and international intercalibration study
on trace elements in foods in quality control
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ABSTRACT: Objectives To explore the application of the quality control graph of the determination of
standard reference material and international intercalibration study in quality control by the analysis of our la-
boratory’s results from interlaboratory comparison with trace elements in foods in October 2013. Methods
Z-scores were used to appraise the results from the interlaboratory comparison with trace elements in foods or-
ganized by International Atomic Energy Agency, and analyzed the determination of the concentrations of trace
elements in foods. Results The absolute values of Z-score of concentrations of almost trace elements deter-
mined by our laboratory were less than 1, indicating results were excellent. Conclusion The quality control
graph and international intercalibration study is a greatly effectively approach of quality control.
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Table 1 Concentration of trace elements in food sample
from international study on interlaboratory intercalibration

IAEA
(mg/kg) (mg/kg)
cd 0.563 0.571 -0.01
Co 4.68 4.84 -0.3
Cr 25.8 27.1 -0.4
Cu 24.9 26.1 -0.4
Fe 2565 2617 -0.2
Hg 0.372 0.391 -0.4
Mg 6539 6462 0.1
Mn 338 334 0.1
Ni 112 109 0.2
Pb 28.8 26.5 0.7
Se 2.2 2.75 -1.6
\% 6.38 6.99 -0.7
Zn 155 157 -0.1
2.2 W51
22,1 RASAFELAE S
NIST 1566b
, (BVIIL ), , (=
99.99%), (=99.999%)
:Cd Co Cr Cu Hg
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Mn Ni Pb Se Zn 10 mg/L,V 100 mg/L, Fe R .
Mg 1000 mg/L, Agilent , 3% 24 FRSEHIERLE
:Li'Y Ce Ti Co 10 ng/mL,
Agilent ’
¢ o - . (6] ICP-MS
:°Li S¢ Ge Rh Y In Tb Bi
10 pg/mL, Agilent ’
222 M E
ICP-MS: Agilent , 7700 ’
CEM _MARS 5.0 Milli-Q (National Institute of Standards and Technology,
NIST)
223 BESHEM
ICP-MS 2 25 EXMERITEMAE
23 MESE z
231 HEATaE 2
0.6 g NIST 1566b( 7 (x—})
0.001g) 50mL 6 mL o
, , , X= ; X =IAEA
, ; 0=12.5%Xx (3.4
2 2 d:
25 mL 3 2':' %
232 W 7
0.1 05 1 10 50 100 pg/L; '
1 5 10 50 100 500 1000 pg/L; ’ ( )
10 50 100 500 1000 5000
10000 pg/L( 3% 1
> NIST s
Mass Hunter( Agilent ), 26 2
F2 WBHEG
Table 2 ICP-MS instrument operating conditions
1550 W 2 C
7.0 mm
0.77 L/min 0.11/s
0 L/min 0.3 1/s
Barbinton 3
1.0 mm, / 1

0.4 mm,
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Fig. 1 The quality control graphs of Cd, Co, Fe, Ni, V and Zn
£ 3 NIST 1566b FEi R TESE ,
Table 3 Concentration of trace elements and in NIST 1566b 2013 10
(mg/kg)
cd 2.48+0.08 13
Co 0.37120.009 , 1
Fe 205.8+6.8 VA 1 2
Ni 1.04+0.09 )
\% 0.577+0.023 mg/kg , ,
Zn 1 424+46 >
1 NIST 1566b 10 R )
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Fig. 2 Z-scores of concentrations of trace elements in food samples
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