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Uncertainty evaluation for determining concentration of lactic acid
in vinegar by high performance liquid chromatography

HUI Yan', ZONG Ying-Ying', HE Xue-Ying', ZHU Rui-Qiang’, YANG Xiu-Pei'’

(1. College of Chemistry and Chemical Engineering, China West Normal University, Nanchong 637000, China;
2. Nanchong Institute of Product Quality Supervision & Inspection, Nanchong 637000, China)

ABSTRACT: Objective A mathematical model was established to assess the uncertainty for detection the
concentration of lactic acid in vinegar by high performance liquid chromatography. Methods According to
JJIF1059.1-2012, various sources of uncertainty from the detection procedure were assessed. The effects of the
identified uncertainty on the analytic result were evaluated. Results The impacts of major source of mea-
surement uncertainty were lactic acid solution, sample solution and the quantitative repeatability of HPLC.
When the content of lactic acid in vinegar was 48.49 mg/g, the expanded uncertainty reached 1.34 mg (k=2).
Conclusion The study can provide a reference for evaluating quality of lactic acid content in vinegar.
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Table 1 Uncertainty arouse from errors of volumetric flask and pipets used in preparation of standard solutions

mL)

10 mL A +0.02 0.0346 u;=3.46x10"

1 mL A +0.008 0.00462 u=4.62x107
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Table 2 Ncertainty arouse from effect of fluctuation in temperature

10 mL 10x5%2.1x10/ 43 0.00606 u=6.1x10"*

1 mL 1x5%x2.1x10%/ /3 0.000303 U=6.1x10"*
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Table 3 Data of repeat detection in standard solution

1 2 3

Ao 2043308 2042635 2041725 2042783 2047366 2056223 2054322

x4 HREEAHNELR

Table 4 Data of repeat detection in sample

6 7

1 2 3 4 5
1010973.1 1020897.3

1007453.3 1008296.6 1009219.3 1014459.2

A 1001528.2
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Table 5 The results of the repeated determinations
1 2 3 4 5 6
A 1051560.0 1041474.6 1050921.9 1021718.2 1050501.6 1036492.3
X/(mg/g) 48.93 48.46 48.90 47.54 48.88 48.23
®6 THEENBLER
Table 6 Summary table of uncertainty components

3.33x10°

Uret(Co) 6.72x107 5.77x107
8.63x10™

3 2.62x107

Uret(Ao) 6.34x10 5 77x10°
3 7.10x107

Uet(A) 9.15x10 5 77x10%
Urer(M) 3.17x10% m 3.17x10%
4 5.77x10"*

Urei(V) 8.37x10 \ 6.06x10™*
Urei(Frep) 4.53x10° 4.53x10°

[
2 2 2
P=95 , k=2, , ,

U = Uy (X )xk =0.014x2 =

Cx=48.49 mg/g,
mg/gx0.028=1.34 mg/g
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Cx=(48.49 £ 1.34) mg/g, k=2

7 4 i

0.028 )

U=48.49
S 30k
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