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Uncertainty evaluation for determination of free alkalinity in edible betelnut
by potentiometric titration

CHEN Xiong', FANG Xuan-Qi*, HU Yong-Hui®, LIU Xiao-Wen”

(1. Hunan Institute of Food Quality Supervision Inspection and Research, Changsha 410111, China;
2. Department of Biochemistry, Hunan University of Science and Engineering, Yongzhou 425199, China)

ABSTRACT: Objective To evaluate the uncertainty of determination of free akalinity in edible betelnut by
potentiometric titration. Methods A mathematical model for affecting factors of the results of free alkalinity in
edible betelnut was established, and the uncertainty evaluation of free alkalinity in edible betelnut by potentiometric
titration was estimated. Results  The results showed that the combined standard uncertainty was 0.065 mg/g and the
expanded uncertainty was 0.13 mg/g when the free alkalinity was 6.5 mg/g in the edible betelnut sample. Conclusion
The main source of the standard method for determination of free alkalinity in edible betelnut by DB43/132-2004
Edible betelnut is the uncertainty of the volume of hydrochloric acid standard titrition solution, so we should strictly
control the titration end in the experimental process so as to ensure accurate and reliable results.
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; ( ,
); (0.1 mol/L), GB/T 601-2002 41 HEMRERRSIANNTIHREE
[9]
411 AREREMRIAG A ZE
0.5 mg,
BSA 2245(
)i PB-10 ( );
SH23.2 | u(my;)=05/4/3=0.29 mg
v o e 0.0782g,
2.2 SHTALE
FraRRIALE U (M) = 0.00029/ 0.0782 = 0.0037
109 250mL _ 412 WRERA AN TR
100 mL 60 C 60 min, [10] 25 mL A
' 250 mL, 50 +0.04 mL
mL, 0.1 mol/L PH : u(v):0.04/\/5:0.016 mL 25 mL
0 0.1 mL, 0.05 mL,
u(v") = Ju?(v) + u?(v) =0.0256 mL,
Cx(Vp—V,)x40
X = £ V=13.55 mL,
M50 Uyg (V) = 0.0256 /13.55 = 0.002
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Fig. 1 Components of uncertainty during the experiment
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413 WBRETALGI NG AT
(20+5) C,

. k=43,
U(Vig ) = 20810 * x5x1355/+/3=0.008136 mL, u(vyyy) =

2.08x107%, V=13.55 mL,

0.0256° +0.008136” =0.0269 ML, Ug (Vg ) =0.0269/1355
=0.002
414 @MTELHIING AT
GB/T 601-2002'°
2 4 .8 , 1

F 1 HBEEERRNIRE
Tablel Calibration of standard titration solution of
hydrochloric acid

m(g) V(mL) X(mol/L)
1 0.0758 13.09 0.10955
2 0.0786 13.68 0.10867
3 0.0764 13.20 0.10944
4 0.0760 13.20 0.10892
5 0.0833 14.45 0.10902
6 0.0811 14.02 0.10933
7 0.0760 13.20 0.10882
8 0.0784 13.58 0.10917

0.0782 13.55 0.1091

13.55 mL,
0.1091 mol/L, $=3.1x10%,

u(x) =3.1x1074/4/8=1.1x10* mol/L,
Upg (X) =1.1x 10*/0.1091=0.001
415 BRI SR B AR 5 AGARRT AR A L

Urg (Chay) = v/0.00372 + 0.0022 + 0.0022 + 0.0012 = 0.005

42 GHERRIRERTBRERSIANTHEE
421 EARERETING T EE

25 mL A ,
+0.04 mL, . k=46,
u(v) =0.04//6 =0.016 mL, 0.05 mL,

, k=6, u(v)=0.05/
J6=000 mL, u(v’) = U2() +U3(v)
=0.0256 mL,
3.00 mL, Urg (V)

=0.0256/ 3.00 = 0.0085

422 WERETALTI NG AT

(20£5) C,
4
2.08x10°4 k=3,
V=3.00 mL, (Vi )=300x208x10"x5//3=00018mL,

U(Vg) =V0.0256 +0.0018% =0.0257 ML, Upg (Vi ) =0.0257
/3.00 = 0.0086
4.2.3 BREITTETING A AR
PB-10 ,
+0.05 pH,
© 0.05/~/3=0.03 pH,
pH=7.0, ,

+0.01 pH,

. k=43,

Urg (PH) =+/(0.03/ 7.0)% = 0.0043
424 HARL BT AR TR ERBRIING T H L

Uy (Viigy) = +/0.00852 + 0.00862 + 0.00432 = 0.0128
43 HHERMESERSIANTHEE

: 250 mLA
, +0.15 mL, :
Wy =0.15//6=006 mL,
Upg (V4) = 0.06/ 250 = 0.0002 , 50 mL A
, +0.05 mL, )
u, =0.05//6=0.02 mL,
U (V5) = 0.02/50 = 0.0004
Urg (V) =+/0.0002 +0.00042 = 0.0004
(20+5) C,
2.08x107% . k=43, 250 mL,
50.0 mL, U(V)=500x2.08x10"*x5/+/3=0.03
mL, u(v,) = 250x 2.08x10#x5/+/3=0.15 mL,

U (V)= 003/500=00006, Ug(Vo)=0.15/250=0.0006,

Ure (V3)= +0.0006 +0.0006% = 0.0008,

Urg (V) =/0.0004% +0.00082 = 0.0009
44 HMREMESIANNIHEE
109,
, 0.5 mg, ,

(M) = 0.5/+/3 =029 mg,
Urg (Mg ) = 0.00029/10 = 0.00003

45 ARTETHEERT RIBEEMITE
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Table2 Summary of the uncertainty components

m 109 0.00029 g 0.00003
c 0.1091 mol/L 0.00011 mol/L 0.005
v 50mL 250 mL / 0.0009
\Y/ 3.00 mL / 0.0128
, Urg (X) = [5] JF 1135-2005 [s].

2 > > > JJF 1135-2005 Evaluatiion of uncertainty in chemica analysis
\/0.005 +0.0128“ + 0.0009“ + 0.00003“ =0.01 ,

measurement [S].

6.5 mg/g, [6] CNAS-CLO7:2011 [sl.
U(X) =6.5x0.01=0.065 mg/g, CNAS-CL07:2011 Requirements for measurement uncertainty [S).
=2, 0.13 mg/g, [7] JJF 1059.1-2012 [S].
JJF 1059.1-2012 Evaluation and expression of uncertainty in measurement
(6.5% 0.13) mg/g, k=2
[S.
Lt [8] CNAS-GL06:2006 [S].

5 25 1% ) ) L }
CNAS-GL06:2006 Guidance on evaluating the uncertainty in chemical
andysis[S)].

[9 GBI/T 601-2002 [S].
’ GB/T 601-2002 Chemical reagent preparations of standard volumetric
! solutions [S].
, J [10] GB 12806-1991 [S].
f GB 12806-1991 Laboratory glassware-one-mark volumetric flasks [S].
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