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Uncertainty analysis on deter mination of benzo(a)pyreneresiduesin plant oil
by high performance liquid chromatography with dispersive solid
phase extraction

WANG Hao, YANG You-You, MIAO Yu-Tian, LIU Tong, YANG Yong—Tan*

(Beijing Key Laboratory of Nutrition Health and Food Safety, COFCO Nutrition and Health Research Institute,
Beijing 102209, China)

ABSTRACT: Objective To establish a method for the determination and uncertainty analysis of
benzo(a)pyrene residues in plant oil by dispersive solid phase extraction coupled with high performance liquid
chromatography(HPLC). Methods The sample diluted with hexane was cleaned by dispersed solid phase
extraction. Then the concentrate of constant volume was analyzed by liquid chromatographic column named
Eclipse XDB-Cy3 (150 mmx4.6 mm, 5 pm), using acetonitrile:water (88:12, v:v)as mobile phase. In addition,
coupled with fluorescence detector (FLD) (E,=384 nm, E,=406 nm), the target was quantified with external
standard curve. According to JJF 1135-2005, the factors affecting the determination results were investigated,
such as weighing, constant volume, standard curve, measurement repeatability and recovery rate. Meanwhile, each
component of uncertainty was calculated and combined. Results When the determination result of

benzo(a)pyrene residues in plant oil was 4.33 pg/kg, under the confidence interval of 95%, the expanded
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uncertainty was 0.66 pg/kg (k=2). The results showed that the primary influences on the combined standard
uncertainty were the standard curve and the configuration processof standard solution, and the weighing factor
was very small toneglected. Conclusion The evaluation method is suitable for objective and accurate analysis of
uncertainty of benzo(a)pyrene residues in plant oil by dispersive solid phase extraction coupled with HPLC. This
method provides the reference for the accuracy of detectionresult.

KEY WORDS: uncertainty; benzo(a)pyrene; dispersive solid phase extraction antioxidants; high performance
liquid chromatography; plant oil
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Tablel Uncertainty caused by calibration of measuring vessels
10 mL A ( 6 ) +0.020 mL U=(0.020 mL/~/3 )/10 mL=0.00116
10~100 puL 100pL( 2 ) £2% W,=2%//3 =0.0116
10~100 pL 50 uL £3% U=3%/+/3 =0.0174
10~100 pL 20 uL £4% w=4%/ 3 =0.0231
100~1000 pL 500 pL +1.0% Us=1%/ /3 =0.00578
100~1000 pL 1000 pL +1.0% U=1%/ 3 =0.00578
10 mL A ( 3 ) +0.05 mL u;=(0.05 mL/~/3 )/10 mL=0.00289

100~1000 pL 500 uL +1.0% Us=1%/~/3 =0.00578




(a) 1177

F2 RETUIMERMEZIEMSIANNTREE
Table2 Uncertainty aroused from effect of temperature change on the expansion coefficient of solvent
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10~100 pL 20 uL U=(1.37x107°°C'x5°C/ /3 )=0.00396
100~1000 puL 500 puL Us=(1.37x107"C"'x5°C/ /3 )=0.00396
100~1000 pL 1000 pL u=(1.37x107"C"'x5°C/ /3 )=0.00396
10 mL A ( 3) uis=(1.36x107"C"'x5°C/~/3 )=0.00393
100~1000 pL 500 pL Ue=(1.37x107°C"'x5°C/ /3 )=0.00396
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Table3 Information table of the standard curve basised the least square method
Ci(ug/L) A A C (ug/L)

0.51 621.7 640.7

1.02 1250.2 1263.9

2.04 2482.1 2510.3 A=CxBy+By=1222C+17.457 3.77

5.10 6355.0 6249.7 RP=0.9998

10.2 12436.5 12481.9

Fk4 BSRENEBRIFETTEENITENE S
Table4 The contribution percentage of each influential factor in the combined standard uncertainty
(%)
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