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ABSTRACT : The uncertainty of measurement in nitrate from burley leaf tobacco by
continuous-flow analysis method was evaluated following internationally accepted guidelines. The
sources of uncertainty associated with the analysis of nitrate were weight of standard and sample,
purity of standard, dilution of standard solution, calibration curve, water content, etc. The
calculation of uncertainty based on the GUM(Guide to the Expression of Uncertainty in
Measurement) and EURACHEM/CITAC Guide. An expanded uncertainty was obtained by
multiplying the combined standard uncertainty with a coverage factor (k) calculated from the
effective degree of freedom. The concentration of nitrate from burley leaf tobacco was 2.09% and
the expanded uncertainty by multiplying by the coverage factor(k, 2.20) was 0.13% at a 95%
confidence level.
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Cs : Concentration of sample(mg/g)
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Table 1. Uncertainty components associated with the analysis of nitrate from burley leaf tobacco

Description Parameter{(abbreviation) Source Source of data
Calibration Balance calibration certificate
Weight of KNOs(Waos) Repeatability Repeated balance analysis
. Resolution Suppliers specification
Preparation
of standard Purity of KNOs(Pknos) Purity Suppliers specification
solution Calibration Calibration certificate
Dilution of KNO3(STDy-5,) Repeatability Repeated balance analysis
Temperature Replicate volume analysis
Calibration Balance calibration certificate
Weight of sample(W;) Repeatability Repeated balance analysis
Extraction Resolution Suppliers specification
of sample Calibration Balance calibration certificate
Final volume of sample(V}) Repeatability Repeated balance analysis
Temperature Replicate volume analysis
Cahc}l)lrrz;téon Linearity(Lc) Calibration Linear least square method
. . . . Ivsi
Analysis of Concentratlf)n of sal.nple in the Repeatability Replicate analysis of sample across 10
sample extraction solution(C,) batches
Calibration Balance calibration certificate
Weight of sample(Ws2) Repeatability Repeated balance analysis
Water Resolution Suppliers specification
analysis of
sample Volume of adapter for water Calibrati.o'n Balance calibration certific.ate
. Repeatability Repeated balance analysis
analysis(Vzz) Temperature Replicate volume analysis
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Fig. 1. Fish bone diagram of uncertainty sources in nitrate analysis.
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n : Number of measurements
s : Standard deviation

ZEFMOo| B8t (uncertainty of calibration curve)
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! Number of measurements to determine G
n : Number of measurements for the calibration
G * Concentration of nitrate in the extraction
solution
C : Mean value of the different calibration
standards(n number of measurements)
¢ Index for the number of calibration standards
7+ Index for the number of measurements to
obtain the calibration curve

St EF=E& T (combined standard uncertainty,
Uely))
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Table 2. Uncertainty in the analysis of nitrate concentration in burley leaf tobacco

v DS Sk s e dae o
(xz) x; v U(%) U(-’Ez)/xz [Ciu(fﬂi)]4/’/z‘
W 0.250 - 0.0000625 0.000250 0.0+E00
Vi 25 9 0.0255 0.00102 1.2E-09
Pros 0.99 - 0.00577 0.00583 0.0+E00
Whos 1.6471 4 0.0000625 0.0000379 5.16E-19
STDy-5 100 9 0.145 0.00145 2.8E-13
STDy~51 1 9 0.0103 0.0103 1.3E-09
STDg-52 2 9 0.0221 0.0111 1.7E-09
Lc 2.09 4 0.0436 0.0209 4.8E-08
Ce 2.09 4 0.0153 0.00735 7.3E-10
Wez 50 - 0.601 0.00000125 0.0+E00
Vir 5 9 0.0151 0.00302 9.2E-12

Combined standard uncertainty :

u.(y) = 00217
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Fig. 2. Contributions of uncertainty factor in
nitrate analysis.

W, : weight of sample, Vy : final volume of
sample, Pnos : purity of KNOs Wxps : weight of
KNQOs, STDy-5, : dilution of KNQOs, STDp-g1 :
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solution, W2 : weight of sample
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