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Uncertainty analysis on determination of protein in milk powder with Kjeltec
8400 protein analyzer
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ABSTRACT: Objective To determine the uncertainty of protein in milk powder with Kjeletc 8400 protein
analyzer. Methods The protein content in milk powder was determined by the first method of GB 5009.5-2016.
Each uncertainty component was calculated and synthesized, and the factors affecting the measurement uncertainty
were analyzed. At the same time, each uncertainty component was evaluated to calculate the standard uncertainty and
extended uncertainty of the protein in the milk powder. Results Milk powder weighing, digestion, distillation and
titration were sources of uncertainty. The extended uncertainty of protein content determination in milk powder was
(19.3+2.7)%, k=2. Conclusion The uncertainty is mainly introduced by the uncertainty of the concentration of the
sulfuric acid standard solution and the instrumental titration volume of Kjeltec 8400 protein analyzer.
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FREL 0.5~1g AR EFHE , A 6 g BERH . 0.2
g TRERAAA 12 mL ¥RHLIER, 7£ 8400 B4 A 3hHlL & A+
AT, Wik R)E, RHIEER.
222 MEF*E

SEIGHARE GB 5009. 5-2016 { i 24 B F AR
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Table 1 The determination result of the protein

o) BRI G -2 4% o Frifi2s ARRTAR
1% SR/ % 1% TS
1 19.3
2 19.3
3 19.2
19.3 0.063 0.003
4 19.3
5 19.4
6 19.3

SEgy v, fR A A R A R B R RS
u(rep), AT ZLA A B 0T A T A ) 2 SR A (R Y
AHXTFRUE2E R RN

Uy 0.003
u(rep) = Trfi = W
3.1.2 bHHEE

KPR R AIFRE . FLah ko . IR E R M4
S S FL PR AL m P A AR EAS B E B u(m).,

AWFFEFREFL R 0.5g, KEAHEIES iRk A
YRR 20 0.5mg, R HIE 430 T8 bR A i 2 B R
0.5

jﬁzmwgoﬁﬁﬁﬁﬁﬂﬁ%?%i%iﬁﬁﬁ%%

AR R % —0.058% .

FLBMET 4 h FikEIE R, LT HARE DT
0.08%, LB 1 7K 23 5 51 B A X AR HEAS B E S
0.08%

=0.001.



% 6 34 ¥ B % Kjelete 8400 B EGE ZUIN & LA vh &8 F1 BT AN o LT A 1553

AR IR EEFRE 6 K, TR AR EZE R
0.02%, i 8 &M ARIFRHEAIHE N 0.02%.
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AN BE A A 3

Uy (M) =V/0.058%2 +0.08%2 +0.02%2 = 0.001 mg .
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Table 2 The result of the calibration of sulfuric acid(mol/L)

n X 1% =X | (% -x)*
1 0.0527 1x107 1x10°
2 0.0527 1x107 1x10°
3 0.0525 1x107 1x10°
4 0.0523 3x107 9x107
5 0.0528 2x107 4x10°
6 0.0521 5%107 25%10°
7 0.0524 2x107 2x10°¢
8 0.0526 0 0
9 0.0531 5%107 25%10°
10 0.0529 3x107 9x107
X 0.0526

TR AT, W A A S LA A X A B E

- _ )2 -6
stzml”:ﬁfﬂ:a%nW,Eﬁ@xm%
n_ p—

B4 Uy (A) = 5,4/X = 5.55%x 102 mol/L .
(2)FEETC 7K B TR 0 1 4 B B AN Aff o
S TG K B IR AN A0 26 2 1.0000 T 0.0005, %I

ﬁﬁﬁ%ﬁ@xm%gw;u4mam:%:°%ﬁ:

2.89x107* .
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W5 P HL 40 BT RO RN B 5 R U (M) =
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ZAE N T 0.05mL, SR A 4 A RS S0 A 5
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B B ] DL 2 AN
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M EMRFE | A E N
2
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(5B B A IR B ASTfG 2
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Jur (A +up (B) =\/(5.55x10‘2)2 +(1.85><10_3)2 =5.55x1072,
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P AR S 0 I R 5 SR A% R A A R B R NF T
%3,
BB A B A B AT A
um(x):$&mpf+um(mf+um(cf+um(Df
=~0.0012 +0.0012 +0.05552 +0.042% = 6.96x1072 ;
FEA R R OB I R I E S R
Ug = Uper (X ) x X =6.96x107% x19.3% = 1.34%.
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Table 3 Relative uncertainty of each component

AR b

i bl X B u(xi)xi
rep EEME 0.500 0.001
m i o o 0.4926 0.001
c EN v 0.1064 0.0555
D A Bl AL 19.3 0.042
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