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Abstract : Uncertainty of final measurement results considering main uncertainty sources being in
dioxin analysis of a blood sample was estimated. ‘The Guide to the Expression of Uncertainty in
Measurement” was suggested for accomplishment of this study. After uncertainties for the 11
compounds detected in this experiment of the 17 target compounds of dioxin and furan were calculated
considering the uncertainty sources of each step, uncertainty for the total dioxin concentration was
estimated by combining these values. The concentration of dioxin in blood sample was expressed as
0.0746 *+ 0.0074 pg I-TEQ/g weight or 20.68 + 2.04 pg I-TEQ/g lipid, including the uncertainty values

obtained in this way. The former expression indicates the conversion concentration into the sample
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weight and the latter one indicates the conversion concentration into the lipid weight. The quality of

measured analytical results could be assured quantitatively by estimating uncertainty of measurement

results and showing the range of measurand.
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Fig. 1. Dioxin analysis procedure for blood samples and
uncertainty sources.
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Table 1. Uncertainty estimation by the repeat mea-
surements of sample weight

BL0002

weight (g)

sample + vessel vessel sample

1 51.5310 13.0329 38.4981

2 51.5307 13.0331 38.4976

3 51.5308 13.0333 38.4975

4 51.5307 13.0330 38.4977

5 51.5309 13.0330 38.4979

6 51.5307 13.0330 38.4977

7 51.5307 13.0329 38.4978

8 51.5307 13.0331 38.4976

9 51.5308 13.0329 38.4979

10 51.5306 13.0331 38.4975

11 51.5308 13.0330 38.4978

12 51.5308 13.0330 38.4978

mean 51.5308 13.0330 38.4977
degrees of

fi e 1 ¥ 21

standard 0.00003 000003 0.00005

uncertainty
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Fig. 2. Calculation of standard uncertainty according to
three different distribution functions.
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Fig. 3. Uncertainty estimation method in peak assignment.
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Table 2. Summary of the uncertainty data for a congener, 2,3,4,7,8-PeCDF
(uncertainty data of conversion concentration into “the lipid weight”)
. standard degrees of sensitivity dispersion effect type of
variable value . . .
uncertainty freedom coefficient (%) uncertainty
Anll 249.80 1.7321 200 -0.0105 0.0444 B
Ani2 184.30 1.6743 200 -0.0105 0.0414 B
An2l 470.40 4.7054 200 -0.0045 0.0595 B
An22 304.30 0.5196 200 -0.0045 0.0007 B
An3l 2413.70 22.7187 200 -0.0008 0.0492 B
An32 1552.10 8.5159 200 -0.0008 0.0069 B
Cis 100.00 2.8868 200 -0.1138 14.4453 B
Cnl 2.50 0.0722 200 1.8233 2.3219 B
Cn2 10.00 0.2887 200 0.3470 1.3430 B
Cn3 50.00 1.4434 200 0.0670 1.2501 B
Aisl1 8073.30 0.0000 200 0.0004 0.0000 B
Aisl2 4772.80 0.0000 200 0.0004 0.0000 B
Ais21 4651.20 0.0000 200 0.0005 0.0000 B
Ais22 2884.90 0.0000 200 0.0005 0.0000 B
Ais31 4922.90 0.0000 200 0.0004 0.0000 B
Ais32 3074.30 0.0000 200 0.0004 0.0000 B
Ax1 5.60 0.4330 200 1.2647 40.1260 B
Ax2 3.40 0.2309 200 1.2647 11.4136 B
Aisl 1544.90 0.0000 200 -0.0045 0.0000 B
Ais2 986.30 0.0000 200 -0.0045 0.0000 B
C 100.00 2.8868 200 0.1138 14.4453 B
\% 10.00 0.2887 200 1.1382 14.4453 B
L1 0.14 0.00007 11 -81.8958 0.0043 A
L2 0.00 0.00006 200 -81.8958 0.0030 B
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Table 3. Combined standard uncertainties for individual
congeners of conversion concentration into
“the lipid weight”

pg I-TEQ/g value combined standard degrees of
lipid (concentration) uncertainty freedom
OCDD 0.06154 0.01263 455
2,3,7,8-TCDF  2.69828 0.39226 452
1,2,3,7,8 0.76496 0.05916 818
234,78 11.38215 0.86451 842
123478 1.70481 0.27859 471
1,2,3,6,7,8 0.63414 0.14305 376
2,3,4,6,78 1.13789 0.14264 334
1,2,3,7,8,9 1.83804 0.23621 347
1,2,3,4,6,7,8 0.26285 0.03809 524
1,2,3,4,7,8,9 0.13897 0.02064 276
OCDF 0.05109 0.00460 807
Total 20.67472 1.03972 1579
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