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Uncertainty evaluation of the deter mination of lycopenein health food by
high performance liquid chromatography

CHENG Jia-Li'?, LIU Ting-Ting', MA Yan-Ning', ZHUO Qin""

(1. National Institute for Nutrition and Health, Chinese Center for Disease Control and Prevention, Beijing 100050,
China; 2. Environmental Research Academy, North China Electric Power University, Beijing 102206, China)

ABSTRACT: Objective To evaluate the uncertainty of determination of lycopene in health foods by high
performance liquid chromatography (HPLC). Methods According to the JJF1059.12-012 Chinese regulation on the
valuation and expression of uncertainty in measurement, the sources of uncertainty in determination of lycopene were
analyzed. Furthermore, the combined uncertainties and expanded uncertainties were calculated based on the
established mathematic models. Results The content of lycopene in health foods in this study was (51.3+6.8) g/kg
and the accompanying expanded uncertainty was 6.8 g/kg (k=2). And the main sources of uncertainty in the
determination were as follows: sample weighing, preparation of standard solution and the standard curve fitting,
sample pretreatment, repeatability of sample and instrument itself. Conclusion The calibration of standard solution
contributes predominantly to the uncertainty of lycopene determination by HPLC, followed by the sample
pretreatment and the influence of other factors are relatively small.
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Fig. 1 Analysis of uncertainty sources
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Tablel Determination result of lycopene sample

5 6 7 8 (g/kg) (g/kg)
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Table2 Peak areas of lycopene standard
(ng/mL) BotB1j A-(Bot+B1C) G-T
10414614 2852423
0.250 10315725 756219 2753534 -1.7
10527131 2964940
13895150 -1167041
0.500 13896270 15062191 1165921 -1.45
13783624 —1278567
29878907 —183284
1.00 29567509 30062191 —494682 -0.95
29879642 —-182549
85898653 —4163538
3.00 85687921 90062191 4374270 1.05
84964752 -5097439
154012028 3949837
5.00 156032452 350062191 5970261 3.05
157589256 7527065
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Table3 Recoveries of lycopene
1 2 3 4 5 6 (%) Sr (%)
925 96.3 97.8 96.1 98.5 99.9 96.9 2.66
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Table4 Relative uncertainty of each component in the deter mination of Lycopene
(%)
u(m) B 0.00023 0.00023 0.26
B 0.00210
u(v) 0.00597 6.70
B 0.00562
u(X) A 0.00109 0.00109 1.22
B 0.0152
B 0.00231
u(c) 0.0627 70.36
B 0.00702
A 0.0604
u( Rec") A 0.00190 0.0190 21.32
uAy) B 0.000124 0.000124 0.14
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