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Determination of Lutein in Cell Suspension Cultures of Tagetes erecta L.
by Ultra-performance Liquid Chromatography
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Abstract: A rapid ultra-performance liquid chromatography (UPLC) method was developed for the determination of lute-
in in cell suspension cultures of Tagetes erecta L.. The samples were prepared by freeze-drying followed by extraction
with methanol. The UPLC separation was achieved using a Waters ACQUITY UPLC® BEH C,, column (50 mm x 2. 1
mm,1.7 um) at 25 C. The UPLC analysis was performed in the gradient elution mode , using acetonitrile-methanol (90
:10,v/v) (A)-water (B) as mobile phase at a flow rate of 0. 4 mL/min. The injection volume was 5 pL and the detec-
tion was carried out at 448 nm. A highly significant linear relationship between lutein concentration and peak area was
observed over the concentration range from 1.56 to 25 mg/L. The proposed method was applied for the determination of
lutein in the actual samples and recoveries were determined at three spiking concentrations. The recoveries ranged from
102% to 105% with relative standard deviations between 0. 11% and 1. 19% . The approach was found to be rapid, sim-
ple,and was suitable for the analysis of lutein in plant cell cultures to determine the lutein content of the biomass and the
lutein productivity.
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Fig. 1 Chemical structure of lutein
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Fig.2 UPLC chromatogram of different extracts from cell

suspension cultures of T. erecta
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Fig. 3 UPLC chromatograms of lutein standard (a) and sample (b)
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Table 1  Recoveries and precision of lutein in cell samples (RSDs) (n=5)
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Sample weight Lutein content Spiked amount Detected amount Recovery RSD
(g) (mg) (mg) (mg) (%) (%)
0.2 0.012 0.015 0.016 106 1.19
0.2 0.015 0.040 0.042 105 0.25
0.2 0.015 0. 060 0.061 102 0.11
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Table 2 Content determination results of lutein in samples (n=5)
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Fig.4 UPLC chromatogram of methanol extracts from cell

suspension cultures of 7. erecta grown under different

culture conditions
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