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Uncertainty of Peroxide Value Determination in
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Peroxide values (PV) of fat from follow up formula were determined using redox-potentiometric titration method
and standard method, which is based on Kl oxidation by hydroperoxides and volumetric titration of liberated
iodine, and their uncertainties were compared. Uncertainty sources in measurand, such as sample weight, sodium
thiosulfate concentration, and titer, were identified and used as parameters for combined standard uncertainty
based on Guide to the expresson of uncertainty in measurement and Draft EURACHEM/CITAC Guide.
Analytical results and combined standard uncertainties of peroxide values (PV) determined by standard burette
and potentiometric titrations were 205+0.17 and 1.96 £0.07 meg/kg, respectively, suggesting potentiometric
titration method is suitable for determining PV of fat with low PV, because uncertainty of PV determination
obtained by potentiometric titration was lower than that obtained by burette titration.
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PV: Peroxide values
Vg Volumes of sodium thiosulfate solution spent for
burette titration of the test solution
V4, Volume of sodium thiosulfate solution spent for burette
titretion of the blank
Vo Volumes of sodium thiosulfate solution spent for
potentiometric titration of the test solution
: Volume of sodium thiosulfate solution spent for poten-
tiometric titration of the blank
Weight of the oil test portion
Concentration of sodium thiosulfate solution
Concentraion of potassum dichromate solution
: Volumes of potassum dichromate solution
Volumes of sodiun thiosulfate solution spent for titra
tion of potassum dichromate solution
: Weight of potassum dichromate
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Table 1. Uncertainty components for PV measurement
Parameter Description Source
W, Cdlibration
W, We, Weight of sample Repeatability
Wh, Resolution
Py Purity of potassium dichromate Purity
Fo Formulaweight of potassium dichromate Molecular weight
Ve Cdibration
C Vp Vpr  Volume of potassium dichromate Repesatability
° Vor Temperature
Woe Cdlibration
W, Wp,  Weight of potassium dichromate Repestability
Wi, Resolution
Ve Cdibration
Vi, Vi  Volumesof potassium dichromate solution Repeatability
Ver Temperature
c, Vic Cdlibration
Vi Repeatability
Vi, Vi Volumes of sodiun thiosulfate solution spent for potassium dichromate titration Temperature
Vs Resolution
Voo Drop size
Ve Cdibration
V. (V Vg Volumes of sodium thiosulfate solution spent for sample titration with burette Repestability
s (Ve Vir Temperature
Vgp Drop size
Vec Cdlibration
Vo (Vo) Ver Volumes of sodium thiosulfate solution spent for potentiometric titration of Repestability
P Ve sample solution Temperature
Ve Divisions
Na,5,05 solution
Volume of NayS,0; solution spent for titration &
calibration \‘ Concentration of K,Cr,O; Solution
repeatability : calibration : calibration
resolution \ repeatability‘ repeatability
Volume of K,Cr,05 burette
i temperature resolution
calibration Formula Purity Volume Weight
weight of KoCry07 of K,Cr,0;
repeatability
temperature
whole pipette
P Uncertainty
Volume of NayS;05 solution ‘f

calibration
repeatability . 4 .
P ¥ calibration repeatability temperature

. Endpoint detection
resolution

[
),

Weight of sample Drop size or divisions Titration

Fig. 1. Fish bone diagram of uncertainty sourcesin PV determination.



888 k=2 Z 85| R] A 36 W Al 6 3 (2004)

P,: Purity of potassum dichromate
V. Volume of potassum dichromate
Fo:  Formula weight of potassum dichromate
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Table 2. Uncertainty budget for the deter mination of Cd
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Parameter Value Standard uncertainty uncertainty uncartainty

Py 0.99984 0.000058 0.000058 B

F 310.1846 0.001400 0.000004 B

Ve 0.030612 B

Vp Vior 100 0.030500 0.000565 A
Vor 0.036300 B

Woe 0.5000 0.000168 B

W, Wpp 0.002010 0.003856 A
Wops 0.000030 B

G 0.1006852 0.000392 0.003897 -
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Table 3. Uncertainty of potassium dichromate molecular weight

o] AT S E 889

d

Element Atomic Quoted Standard Number of Caculated Uncertainty
weight uncertainty uncertainty atoms weight contributed
K 39.0983 +0.0001 0.00006 2 78.1966 0.00011
Cr 59.9961 +0.0006 0.00034 2 119.9922 0.00069
(0] 15.9994 +0.0003 0.00017 7 111.9958 0.00121
Table 4. Uncertainty budget for the determination of C;
Standard Relative standard \ .
Parameter Value uncertainty uncertainty Type of uncertainty
Vs 0.005100 B
Vo, ViR 25 0.002450 0.000428 A
Voot 0.009093 B
Vic 0.018878 B
Vip 0.023769 A
V,; Vi 26.03 0.009468 0.001430 B
Vis 0.002887 B
Voo 0.019249 B
C; 0.10483 0.000431 0.004170 -
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Table 5. Uncertainty budget for the determination of W¢

Relative standard

Parameter Vaue Standard uncertainty uncartainty Type of uncertainty
Wc 0.00017 - B
Wgep 5.0000 0.00201 - A
W,s 0.00003 - B
Wy 5.0000 0.00201 0.00040 -
Table 6. Uncertainty budget for the determination of Vg(Vg,) and Vo(Vp,)
. Relative standard \ .
Parameter Value Standard uncertainty uncertainty Type of uncertainty
Ve 124 0.018878 - B
v Vi 0.013000 - A
B Ver 0.000451 - B
Veo 0.019249 - B
Vg 124 0.029930 0.024141 -
V-Ve, 1.03 - 0.041101 -
Ve 1.190 0.001732 - B
v Vg 0.012000 - A
P Ve 0.000433 - B
Vo 0.000289 - B
Ve 1.190 0.012140 0.010198 -
VeV 0.976 - 0.017584 -
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Table 7. Results of PV determination, meg/kg
Method PV Standard deviation u(pv) U(PV)/PV X100 (%)
Burette titration 205 0.17 82
Potentiometric titration 1.96 0.07 36
VB
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Fig. 2. Relative uncertainties of each uncertainty factors.
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Fig. 3. Contributions of uncertainty sources in the burette
titration method.
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