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Uncertainty evaluation of determination of cadmium in cabbage by atomic
absor ption spectroscopy

HU Chun’, ZHANG J ing, WANG Rong, SHI Wen-Wei

(The Quality Inspection Center of Ningxia Agricultural Institute of Survey and Design, Yinchuan 750002, China)

ABSTRACT: Objective To evaluate the uncertainty of determination of cadmium in cabbage by atomic absorption
spectroscopy (AAS). Methods According to JJF 1059.1-2012 Evaluation and expression of uncertainty in
measurement, the sources of uncertainty in the whole process were analyzed, and the synthetic uncertainty was
calculated. Results The content of cadmium in cabbage was 0.036 mg/kg, and the expanded uncertainly was 0.0046
mg/kg (coverage factor, k=2). Conclusion The control of calibration process of standard curve and the maintenance
of analytical instruments and other measures can reduce the uncertainty of determination of cadmium content in
cabbage by atomic absorption spectroscopy, so as to ensure the reliability of the experimental data and provide the
evidence for the measurement report.
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JJF 1059.1-2012
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21 {XFE5F
Z-5000 ( );
( ); MES614 (
)
(1000 pg/mL, GSB 04-1721-2004,
); HNOs( ,
); ( );
Milli-Q
) 20%
22 FEmMATALIE
03 g s
N 0.5 mL R
N 10 mL R
2.3 trfERRHIE
0.5 mL 50 mL s 0.5
mol/L , , 10 pg/mL
0.5 mL (10 pg/mL) 50 mL
R 0.5 mol/L s N
0.10 pg/mL
24 T{FHAZLRH
00 01 02 04 06 1.0 2.0 3.0 4.0
5.0 mL (0.10 pg/mL), 100 mL
s 0.5 mol/L R
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s
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Z-5000 ,
80~140 C, 40s; 300 C, 20
s; 1500 C, 5 s; 228.8 nm; 7.0 mA;
510 V; 1.3 nm; 25%
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(mg/kg)
cxV x f
X=mx1000

 X- (mg/kg);
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7 : m Udi;
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Ureiss
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33 FHEESERENHE

33.1 JRE MR EE Uy
JJG1036-2008 0,

=0.1-0.0577,

K= , U
BT

2 )

0.1 mg,

=42x0.0577% =0.0816,
0.3040 g,

2, U

Uren=0.0816x107/0.3040=0.000268
332 FAEMKIRV R ZE Uep
1IG196-2006 0,
,A 10 mL 20 C

+ 0.020, , K= 6, U(V,g)= 0020 —

0.00816 ,
(20£5) C , . K 3, .
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, 2.1x10™ °C,
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Tablel Theuncertainty of gage calibration
A ) (mL) (mL)
0.5 0.005 0.00289 S
Xi: 1
50.0 0.050 0.0289
a ,a=0.0146
b: ,b=0.0942
(20*5) C n: ,n 30;

®2 WINERRKESRLE

Table2 The concentration and absor bance of cadmium standard solution

(ng/L)
1 2 3
0.00 0.0031 0.0023 0.0049 0.0034
0.10 0.0139 0.0134 0.0142 0.0138
0.20 0.0289 0.0288 0.0248 0.0275
0.40 0.0472 0.0529 0.0493 0.0498
0.60 0.0755 0.0796 0.0689 0.0747
1.00 0.1151 0.1176 0.1102 0.1143
2.00 0.2277 0.2310 0.2148 0.2245
3.00 0.3131 0.3177 0.3108 0.3139
4.00 0.3948 0.4159 0.4011 0.40399
5.00 0.4583 0.4518 0.4601 0.45679
Y=0.0937X+0.015 Y=0.0946X+0.017 Y=0.0945X+0.0119 Y=0.0942X+0.0146

1.63 0.1682
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S$=0.0154 (relative standard deviation, RSD) 2% (k=2),
n 2 U =0.02/2=0.01; 1.1%,
Sx=X]](g-c) =87.00 , U  ,=0.011/
i=1
D o 10; V3 =0.00635; 4.6%,

c=1.0934 pg/L, U 5=0.046/+/3 =0.0266,
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Table3 Determination results of sample solution

(2

(ng /L) (mg/kg)

1 0.3010 1.0744 0.036
2 0.3024 1.0776 0.036
3 0.3010 1.0680 0.035
4 0.3047 1.0851 0.036
5 0.3040 1.0840 0.036
6 0.3060 1.1096 0.036
7 0.3054 1.1075 0.036
8 0.3049 1.1032 0.036
9 0.3042 1.1139 0.037
10 0.3063 1.1107 0.036
0.3040 1.0934 0.036

S 0.000471

Us 0.000149

Uras 0.00413

337 FRHBERETRHZE Ugs

J0.012 +0.00635 +0.02662 —0.0291
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>

4

Urg-y| ZU% g = 0.0633

U e X xUg=0.036 mg/kgx0.0633=0.0023 mg/kg
35 EBIAHREE UKNHE

> k=2(95%
), Z-5000
U=2xU re=2%0.0023
mg/kg=0.0046 mg/kg, (0.036+0.0046)
mg/kg
36 ATHEERS
0.036 mg/kg,

0.0023 mg/kg,
0.0046 mg/kg

4 LSt

Z-5000 ,
R4 THEEXTESE—WNE
Table4 Table of uncertainty degree component list
Uirel
Uren 0.3040 g 0.000268 il
Ure2 10 mL 0.00102 I
Ues e e 0.00350 I
Ueas e 0.00830 11
Uas e e 0.0553 I
Ureis 0.036 mg/kg 0.00413 1I
Uetr e 0.0291 1
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