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Uncertainty Evaluation for Determining Concentration of Benzioc Acid in Tea Drink by HPLC

CAl Qiu, ZHU Ming
(Technic Center, Guizhou Entry-Exit Inspection and Quarantine Bureau, Guiyang 550004, China)

Abstract :This paper establ ishes mathematical model of uncertainty evaluation for determining the concentration of benzioc
acid inteadrink by high performance liquid chromatography, adopting the method of layer modeling evaluation. The sources of
uncertainty are analyzed to compose steps for whole determination procedure. The uncertainty of external calibration curve
fitting isevaluated with the least square method. Uncertainty resulted from the less measurement times is evaluated by using the
extreme deviation method. The evaluating method of uncertainty could be used as references for evaluating the uncertainty of
determined results inhigh performance liquid chromatography and gas chromatography with external cal ibration curve.
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Table 1  Data of fitting calibration curve
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Table 4 Data of repeat determination in sample
1 2 3 4 5 6 R
’ Ax 42495 44005 44086 43127 41156 41179 42674 2930
§ JJG196 —1990H4 )
, , k= 3, ) A ) 4 o
« 2. : JJF1059-1999 4.4,
, °
R _ 2930
Table 2 Uncertainty arouse from errors in calibration of Uy = S(A<) =—=—-=1158.10
- . . ; . C 253
volumetric flask and pipets used in preparation of standard series
u
@n Upy === = 115810 _ go714
100 mi A 10.10 U —5.77 X 10 Ac 42674
Iml A +0.008 U=4.62 X 103
100 ml A £0.10 Us=5.77 X 10 4.1.3.2
2ml A +0.012 Us =3.45 X 10°° ,
10ml A +0.02 us=3.46 X 103 0.2%~
2 1%, 1%, B ,
U 1% _ s An3
Uyy =UZ +UZ +U2 +U7 +UZ2 =677 10° U =173 =577 10
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+5C , 4.1.1.4.1.2 4.1.3
C
’ ° Ucre (C) = \/urze (ure)+ U (Std)+ U (A<) =0.02843
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o : 1.00g9, JJG2053 1999 (
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o p=99%, , k=3,
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4125 s 3 C a4
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413 4 » +0.020ml,
4131 °
, ui=Ay/k=0.020ml/ /3 =0.01155
3
Table 3 Uncertainty arouse from effect of change in temperature on the volumetric glass wares during preparation of standard series
100ml 100><5><2.1><10"‘/\/j 0.0606 1w=6.1X10"*
1ml 1X5X2.1X10% 0.000606 U =6.1X10"
100 ml 100><5><2.1><10"‘/\/: 0.0303 Us=6.1X10"*
2ml 2X5X2.1X10%4_ 0.0012 us=6.1X10"
10ml 0X5X2.1X10%/_ 0.0152 w=6.1X10"
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Table 6  Collection of standard uncertainty
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Table 5 Results data of repeat experimentation in sample

1 2 3 4 5 6 7 8

4.14 6.34 6.30 6.17 6.34 6.10 6.04 5.96 6.17
Xi(mg/kg)
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7
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Cx=6.17mg/kg,
U=6.17mg/kg X 0.058=0.36mg/kg.
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