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Uncertainty evaluation of organic organophosphorusresiduesin milk
deter mination by gas chromatography-tandem mass spectrometry
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ABSTRACT: Objective To evaluate organic phosphorus residues in milk by gas chromatography-tandem
mass spectrometry. Methods The evaluation process of organic phosphorus residues in milk was determined
by gas chromatography-tandem mass spectrometry (GC-MS), at the same time, mathematical model was
applied to calculate the uncertainty component in the process, then, the relative combined standard uncertainty
and expanded uncertainty were calculated. Results The expanded uncertainty was 7.35><10'3, 5.45><10'3,
6.35x107, 6.09x10° and 6.53x10” mg/kg (k=2), when dichlorvos, phorate, dimethoate, chlorpyrifos and
parathion content in milk were 0.507, 0.509, 0.450, 0.459 and 0.435 mg/kg, respectively. Conclusion The
main sources which affect the uncertainty measurement were the accuracy of the standard solution preparation,
the repeatability of measurement and accuracy of method, other factors had less affect to uncertainty
measurement.
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Tablel Uncertainty of pipette and volumetric flask
(mL) %
A 1 mL =+0.008 0.0046 0.460
5mL =+0.020 0.0116 0.232
10 mL =+0.020 0.0116 0.116
Fz2 HRAMEARNTREE
Table2 Uncertainty of spiked peak area samples
1 689007 270856 407055 102233 145841
2 685739 265857 398688 101378 144494
3 696023 273594 410003 102986 146143
4 682136 266981 406893 101869 140537
5 678934 265597 399564 102019 144761
6 685493 266832 403956 100998 142983
686222 268286.2 404359.8 101913.8 144126.5
5905 3216 4491 691 2085
2411 1313 1833 282 851
1% 0.351% 0.489% 0.453% 0.277% 0.590%
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#x3 HmBEWERNTREE
Table3 Uncertainty of samplesrecovery
1 101.75 102.0 89.5 92.1 87.0
2 100.23 101.26 90.2 91.6 86.5
3 102.01 101.65 90.6 90.9 86.9
4 101.56 101.91 89.9 92.3 86.7
5 101.44 102.34 89.7 91.7 87.2
6 100.95 102 90.4 92.0 87.5
101.32 101.86 90.05 91.77 86.97
0.642 0.368 0.423 0.497 0.356
0.262 0.150 0.173 0.203 0.145
1% 0.259% 0.147% 0.192% 0.221% 0.167%
R4 HERPRAKRBERINETAEE
Table4 Combined standard uncertainty of pesticideresiduesin samples
/% 0.649 0.733 0.709 0.612 0.804
)
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s 4
3.7 HRFR

, P=95% , k=2 ,
- Urel=kxu(X)=2x0.649%=1.298%
: Urel=kxu(X)=2x0.733%=1.466%
- Urel=kxu(X)=2x0.709%=1.418%
: Urel=kxu(X)=2x0.612%=1.224%
- Urel=kxu(X)=2x0.804%=1.608%

=1.298x0.00566 mg/kg=7.35x10" mg/kg, k=2; U
=1.466x0.00372 mg/kg=5.45x10" mg/kg, k=2; U
=1.418%0.00448 mg/kg=6.35x10" mg/kg, k=2; U
=1.224x0.00498 mg/kg=6.09x10" mg/kg, k=2; U
=1.608%0.00406 mg/kg=6.53x10" mg/kg, k=2
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