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Simultaneous measurement of tocopherols and carotenoids in oils using
reversed-phase high-performance liquid chromatography
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Fresh vegetables and fruit are major sources of the antioxidant carotenoids, vitamin C and folate, while olive oil and other
vegetable oils are the main source of vitamin E. Evidence is mounting for the potential protective role of such antioxidant
vitamins and carotenoids in the development and progressions of cancer, occlusive vascular disease, diabetes, cataract
formation and age-related macular degeneration. Absorption efficiency of carotenoids is known to be affected by formation of
dietary fat, protein and bile salt concentrations. Various methods have reported determination of tocopherols in oils by using
thin layer chromatography followed by spectrophotometry (1), gas chromatography (2) or HPLC (3). Several studies have
reported simultaneous determination of α-tocopherol and β-carotene in olive oils (3,4).
We developed a rapid, direct HPLC method for simultaneous measurements of γ-tocopherol, α-tocopherol, lutein,
lycopene, α-carotene and β-carotene in oils. Pretreatment of samples for these measurements was not required. The
chromatographic system comprised a Waters 2690 separations module, 996 Photodiode Array Detector and a Spherisorb
ODS-2 column (250 × 4.6 mm, 5 µm, ‘Goldpak’, UK). The mobile phase consisted of methanol-acetonitrile-chloroform and
run as a gradient at 1.0mL/min. The methanol and acetonitrile contained 0.05% ammonium acetate and 0.1% triethylamine
respectively. Run time was 26 minutes. α- and γ-Tocopherols and carotenoids were monitored at 292nm and 450nm
respectively. The coefficients of variation (CV) were 6.5% for α-tocopherol, 3.4% for α-carotene and 5.9% for β-carotene.
The detection limits were 0.8ng for carotenoids and 15ng for tocopherols. Oil samples were obtained from various sources.
Concentration of α–, and γ–tocopherols, lutein and β–carotene in oils (nmol/g)
Type of oil
Marine mussel oil
Sunflower oil
Extra light olive oil
Extra virgin olive oil

γ–tocopherol α–tocopherol
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α–carotene

5.1
–
–
0.1

16.9
–
–
–

β–carotene 13–β–carotene lycopene
32.1
–
1.2
–

32.8
–
10.4

22.8
–
–
–

The content of α- and γ-tocopherols and β-carotene in marine, olive and seed oils were very different. Sunflower oil had the
highest levels of α-tocopherol and marine oil had higher γ-tocopherol, α-carotene, β-carotene and lycopene concentrations
than all the other oils. The main advantage of the method described is its speed and the ability to simultaneously determine a
number of lipid-soluble antioxidant compounds.
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