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Evaluation of Uncertainty in Spectrophotometric Determination of Titanium Dioxide in Foodstuffs

LU Mei-bin  WANG Bu-jun
(Ingtitute of Crop Science, Chinese Academy of Agricultural Sciences, Supervision and Testing Center of Cerea Quality,
Ministry of Agriculture, Beijing 100081, China)

Abstract Thesource of uncertainty in the spectrophotometric determination of titanium dioxide in foodstuffs were investigated
by analyzing the whole determination procedure. Each uncertainty component was modelled, synthesized and expanded to
develop amethod for the evaluation of uncertainty in spectrophotometric determination of titanium dioxide in foodstuffs.
Resaults showed that the titanium dioxide content in acommercial flour wasdetermined to be (122.48 + 4.63) mg/kg, K=2.The
main uncertainties were attributed to four sources, namely measurement repeatability, solution determination, sample dilution
and sampling in decreasing order of uncertainty contribution. This method is applicable to the evaluation of uncertainty in
routine determinations by spectrophotometry, atomic fluorescence spectroscopy (AFS), atomic absorption spectroscopy
(AAS), gas chromatography (GC), liquid chromatography (LC), and so on.
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Fig.1 Diagram showing uncertainty sources in the spectrophotometric

determination of titanium dioxide
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Table 1 Uncertainty from sample dilution

() L
ol @ + 0.10mL 01+ 6220.0408 408x 10*
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Table 2 Data for preparing standard curve of titanium dioxide

/@ g/mL)

1# g
0.00 0.000 0.000 0.000
0.10 0.025 0.025 0.025
0.50 0.128 0.125 0.127
1.00 0.256 0.257 0.257

2.00 0.504 0.505 0.505
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Table 3 Uncertainty from volumetric flask and pipette readings in
the preparation of standard curve

() /mL /mL
ImL A (D + 0.007 0007+ 62=0.00286 286x 10°
100mL A (1) £010 0.1+ 62=0.0408 408x 10*
0.5mL A (D + 001 001+ 62=0.00408 816x 10°
5mL A (2 + 005  22x 005+ 6200289 577x 10°
10mL A (D + 005 005+ 62=0.0204 204x 10°
50mL A (5 + 005 52x 005+ 62=00456  9.13x 10*
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Table 4 Uncertainty from temperature change in the preparation
of standard curve

() mL

1mL ()  1x 3x 21x 104+ 32 364x 10* 364x 10%
100mL () 200x 3x 21x 10+ 32 364x 102 364x 104
05mL ()  05x 3x 21x 10+ 32 182x 10 364x 104

5mL @  22x 5x 3x 21x 104+ 32 257x 10° 515x 104

10mL ()  10x 3x 21x 104+ 32 3B4x 10° 364x 104

50mL (5) 52x 50x 3x 21x 104+ 32 407x 102 814x 10%
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Table 5 List of relative standard uncertainty components

Um 6.53x 10°
Uy 4.17x 103
Uw 1.23x 102
Un 1.36x 102
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Fig.2 Histogram of relative standard uncertainty components
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