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Uncertainty Analysis on Determination of Protein in Protein Drinks with Kjeltec 8400 Protein Analyzer

TANG Jing, LUO Yue, HUANG Ping et al (The Food and Drug Testing Institute of Sichuan Province ,Chengdu, Sichuan 610100)
Abstract [ Objective ] To reduce the errors caused by the experiment and ensure the accuracy of the protein content. [ Method] Protein content
in protein drinks was determined by Kjeldahl method, the first method of GB 5009.5 —2016, the measurement uncertainty was tracked from such
experimental processes as sample weighing, digestion, distillation and titration etc. . By calculation and synthesis of each component uncertainty,
it figured out the factors affected the measurement uncertainty, and evaluated the uncertainty of each component, analyzed the standard uncertain-
ty and expanded uncertainty of protein in protein drinks samples, and described the relative contributions which affected various components re-
sults of protein in walnut and peanut milk on its uncertainty. [ Result]The results were combined and expanded, thus the expanded uncertainty of
measurement result of the protein in walnut and peanut milk was (1.30 £0.03)%. [ Conclusion] The uncertainty is mainly introduced by the
uncertainty of the instrument titration volume of the automatic apparatus, indicating that the advanced nature of the instrument can greatly reduce

the error in the experiment.
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Table 1 The determination result of the protein

E)i m)e  Vi=Vo/mL  C/mol/L  X//%
I 10.6450  14.8257  0.1049 1.279
2 10.9070 152138  0.1049 1.281
3 10.6840  15.2531  0.1049 1311
4 131020 18.7767  0.1049 1.316
5 10.9010  15.6787  0.1049 1.321
6 10.2080  14.5212  0.1049 1.307
7 10.4120 149559  0.1049 1.319
8 10.3568 146425  0.1049 1.299
TAGME Mean  10.9020 154834 0.1049 1.300
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Table 2 The result of the calibration of hydrochloric acid

2= m V, -V, M(1/2Na,CO,) C
Code g mL g/mol mol/L
1 0.200 67 36.13 52.994 0.104 81
2 0.200 27 36.03 0.104 89
3 0.200 78 36. 10 0.104 95
4 0.200 99 36.16 0.104 89
5 0.201 88 36.33 0.104 86
6 0.200 98 36.16 0.104 88
7 0.203 55 36.63 0.104 86
8 0.201 45 36.23 0.104 92
SE-441{H Mean 0.201 32 36.22 0.104 90
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Table 3 The atomic weight and uncertainty of each component of an-

hydrous sodium carbonate

J oy BRUEATR E BE
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Element weight Uncertainty uncertainty
g/mol g/ mol
Na 22.989 8 +0.000 1 0.000 060
C 12.010 7 +0.000 8 0.000 460
0 15.999 4 +0.000 3 0.000 170
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Table 4 Analysis of combined standard uncertainty components

Aot AT E A L

e u The percentage
Parameter ! of each component

as a sum// %
X 0.004 49 29.16
A #5% E A FY Instrument 0.005 38 34.94
titration volume
m 0.000 066 6 0.43
$7444) Data rounding 0.002 22 14.42
C 0.003 24 21.04
435 B Total of component 0.015 4 —
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