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Abstract: Performance evaluation of the method showed its suitability. Intermediate precision relative standard deviation was under 8% for all food matrices tested. For all reference materials,
the obtained Z-scores were < 1.5. The estimated expanded measurement uncertainty was 13%.

INTRODUCTION

The evaluation of a method performance is essential to assess the accuracy and associated measurement uncertainty of the obtained results. Accuracy evaluation, the estimation of the closeness of agreement between a
guantity value obtained by measurement and the true value of the measurand, involves precision and trueness studies and these studies are essential to uncertainty estimation.
In this work a standard HPLC method was validated for thiamin quantification in food matrices from four different food groups: legumes, grains, dairy products and meat.

METHODS

Pre Analytical Procedure | Accuracy Evaluation

Food samples were grinded, homogeneized, aliguoted and frozen at -18°C.

Powder milk, green peas, corn flour and chicken were the matrices tested four times, in triplicate, for the
Precision Study. Repeatability and intermediate precision standard deviations were calculated trough
ANOVA (p<0.05). Trueness was evaluated through the Z-scores obtained from FAPAS 2183 (liquid vitamin
supplement) and FAPAS 2186 (breakfast cereal).

Measurement uncertainty was estimated from bottom-up approach using the data obtained in the
precision and trueness studies. The standard uncertainty associated to the method precision (M,) was
calculated from pool relative standard deviation (RSDpool) and Trueness associated uncertainty (py) was
estimated by testing FAPAS 2186 five times over time.
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£e : Combined standard uncertainty (L) was calculated:
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Derivatization — Pre-column oxidation with potassium hexocyanoferrate Il 2.(n; — 1) Vi Xops X MR

Enzymatic treatment —Takadistase/B-amylase

Purification — SPE C18 55-105 um, 50/pk

Separation — Phenomenex Luna 5um C18 1000A column (250x4,6mm)
Mobile phase — 0.05 M acetate buffer + methanol (70:30), 1 ml/min.
Detection — Fluorescence: excitation A-366 nm, emission A-435 nm
Quantification — External standard method
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where, X, and Ug,, are, respectively, the stated value and the expanded uncertainty of the RM (k=2), n is
the number of tests and S, . the average and standard deviation, respectively, of the obtained results.

To obtain expanded uncertainty (U), a coverage factor (K) of 2 was applied to pic

HPLC System — Waters 2695 HPLC, and 2475 fluorescent detector Additionally, combined standard uncertainty for each food matrix i was calculated, replacing p, by RSD for
Software - Empower matrix i.
Table 1. Precision data (mg/100g). Sr — Repeatability standard Table 2. Measurement uncertainty data (uP - Precision uncertainty; 0,25 4
deviation, r — repeatability limit, SPi — Intermediate precision UT - Trueness uncertainty; pc - Combined uncertainty; U - Expanded
standard deviation, Pi - Intermediate precision limit. uncertainty; k=2). 0,2
Sr r Sri Pi X Powder Green Corn Chicken FAPAS Method 0,15 I
milk peas flour brest 2186
der 0,1
PE‘;’;‘E‘ 0.009 0.024  0.009  0.025 0.19 Ho% 2,7 6,5 7,4 6,2 — 6,0 iz
0 0,05
Greenpeas  0.003  0.008  0.01  0.028  0.091 ur% 2,6 2,6 2,6 2,6 2,6 2,6
o _ O
Corm flour 0.005 0.014 0.02 0.057 0.153 Hc % 3,7 / 8,1 6,7 6,6 P. Milk Peas Flour Chicken
e o _
‘:E‘:‘fl 0.004 0.012 0.01 0.029 0.098 U % 7,4 14 16 13 13 Figure 1. Mean values of thiamin concentration (mg/100g). Error bars
o represent +/-1 standard deviation.
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Figure 2. Trueness data. Figure 3. Relative expanded uncertainty (U), k=2.

DISCUSSION

The relative standard deviation of repeatability values for thiamin, obtained, in this study were, for all food matrices, in accordance with the ones presented in the method standard .
Trueness evaluation using liquid vitamin supplement and breakfast cereals showed a good method/laboratory performance.
The major contribution to the measurement uncertainty by the present method was from precision. Thiamin determination in powder milk matrix showed the lowest measurement uncertainty (7.4%).According to the obtained

values for measurement uncertainty, results should be reported with two significant figures. Method accuracy evaluation and uncertainty estimation, showed the method suitability for its purpose and to be submitted to

accreditation.

REFERENCES

[1] ISO/IEC 17025:2005, “General requirements for the competence of testing and calibration laboratories”, 2010. [2] IPAC, OGC002 “Guia para a acreditacdo de laboratérios em ensaios quimicos”, Mai 2011. [3]P.L.M. Lyncha, I.S. Youngb, “Determination of thiamine by high-performance liquid chromatography”, Journal of
Chromatography A,vol. 881,n2 1-2, pp. 267-284 June 2000. [4]C. J. Blake, “Analytical procedures for water-soluble vitamins in foods and dietary supplements: a review “Anal Bioanal Chem, vol 389, n2 1, pp. 63-76, September 2007. [5] EN 14122, 2014, Foodstuffs — Determination of vitamin B1 by HPLC. [6] E. Rozet et al, “Analysis
of recent pharmaceutical regulatory documents on analytical method validation” Journal of Chromatography A, vol. 1158 pp.111-125, n2 1-2, July 2007. [7] 1SO 5725, 1994 Accuracy (trueness and precision) of measurement methods and results — Parts 1 to 6, Geneva, 1994. [8] VAM Project 3.2.1, LGC/VAM/1998/088,
“Development and Harmonisation of Measurement Uncertainty Principles Part (d): Protocol for uncertainty evaluation from validation data”. January 2000 [9] NORDTEST Technical Report 537: Handbook for calculation of measurement uncertainty in environmental laboratories NORDTEST 2003.

XXI World Congress IMEKO | August 30 - September 4 | 2015 | Prague



