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Evaluation of the uncertainty in deter mination of clenbuterol hydrochloride
residuein pig urine

XIONG Bo, HAN Zhen-Ya, SU Huan-Bin, LIU Hui*, ZHANG Yan

(Guangdong Provincial Product Quality Supervision and Inspection Institute, Shunde 528300, China)

ABSTRACT: Objective To improve the accuracy and reliability in the determination of clenbuterol
hydrochloride in pig urine by liquid chromatography-mass spectrometry (LC-MS). Methods  The
mathematical model was set up to evaluate the uncertainty of LC-MS method. The source of uncertainty and
the result were comprehensively analyzed. Results The main factors of the uncertainty were instruments,
standard curve linear fitting and standard curve series configuration. Conclusion The maintenance of
experimental instruments, the control of preparation of standard curve and the standard solution calibration
process can strengthen in actual detection to reduce the uncertainty of measurement results.
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Table1l Uncertainty of preparation of standard solutions of clenbuterol hydrochloric

(ng/mL) (uL) (%) (mL) (mL)
20 2000 £0.5 0.0029 0.00058 10.0 +0.020 0.00082 0.00058
10 1000 £1.0 0.0058 0.0058 10.0 £0.020 0.00082 0.00058
5 500 £1.0 0.0058 0.0058 10.0 £0.020 0.00082 0.00058
2 200 £1.5 0.0087 0.0058 10.0 £0.020 0.00082 0.00058
1 100 £2.0 0.012 0.0058 10.0 £0.020 0.00082 0.00058
x2 HRPREHTUEER
Table2 Determination results of sample solution
1 2 3 (ug/L)
X(ng/L) 1.24 1.25 1.26 1.25 0.8
*3 RAHTREHENSRBICRE
Table3 Original record sheet of standard curvefitting
(ng/mL) 20 10 5 2 1
5.63x10° 3.02x10° 1.53%10° 6.71x10* 3.32x10*

3.57x10° 3.61x10° 3.63x10° /
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Table4 Table of each source of uncertainty
k
1 Urer(m) B J6 0.0012
2 Urel(V) B J6 0.0058
3 Urel(€) B BoJe 0.012
4 Urei(S) B J6 0.017
5 trer(1) A 1.96 0.0024
6 Urar(d) B NE) 0.038
7 Ura(A) B / / 0.020
n S , -
n=5 )
R p=3, )
X, 12.5ng/mL,
quZxx l+l-|-n(xo;x)2:O.ZS(ng/mL) ’
p n Z (x, - f)z
. SE
X 5 Xo

: ,e(A)=0.25/12.5=0.20
34 THEENER. TRBEREWL

4 ,
urel(X):
J0.0122 +0.017% +0.038% +0.020> =0.048
1.68 pg/L,
U(X)=0.048x1.25=0.06(pg/L)
35 RAMEERIRES
95% , =201,

1 UX)=u(X)xk=0.06x2=0.12(ug/L);
x=1.25+0.12(pg/L),
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