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Abstract

Chromatographic techniques, such as high-performance liquid chromatography (HPLC), are typically adopted as quantitative
methods for the separation and identification of functional substances classed as Food with Function Claims (FFC). Although the
quantitative values determined by chromatographic approaches are ensured by using high purity reference materials, for most
functional substances, such references are not commercially available.

In this study, we applied an alternative quantitative technique using the relative molar sensitivity (RMS), namely single-reference
HPLC, to quantitatively analyze the content of lutein in FFC. In this method, RMS of the analyte to a single reference compound was
used to determine the analyte content in FFC using HPLC/ photodiode array detector (PDA). Notably, the approach did not require
the use of any reference materials. Since there were no researches on factors affecting on quantitative value by single-reference HPLC
method, the concentration ranges of the analyte and single reference, which yielded reliable RMS values, were comprehensively
evaluated to obtain accurate quantitative values by single-reference HPLC. Consequently, when the signal to noise ratio of the peaks
corresponding to the single reference and analyte was above 50, the differences in the quantitative values were within approximately
1.5%. Based on the obtained results, RMS of lutein to a single reference compound, specifically sudan I, which is a stable
commercially available analytical standard, was established at 8.18. It was found that there was no significant difference between
the lutein content of FFC determined utilizing the single-reference HPLC method and the absolute calibration curve approach. The
calibration curve was generated using lutein with adjusted purity measured by ’H—qNMR, The outcomes of the study demonstrate that
lutein in FFC can be indirectly quantified employing inexpensive and high-purity sudan I as a single reference.

Keywords : V7 A >~ $EREMEFOR M. 'H- i NMR. € VISR
lutein, Foods with Function Clalms, H-gNMR, relative molar sensitivity

T ﬁ&%"é— EFEEIZBTHEONRLDTH S D, Bt FERAS

BT, AR S 0B L U R e oGS LE R

el am st FEFOETILBVWTHEOR B ogaid, RO - FRth EoREICE D
HOHWPHETELBOERTTHI 0L LT, HE LZEELEETHD 20, MHEOBIIZI RS OB

FARSE ¢ T 21029501 RSN NG G X RENT 3-25-26 [ N7 BE 38 S AL i AR R 28 AT it BT

Corresponding author: Naocko Masumoto, Division of Food Additives, National Institute of Health Sciences,

3-25-26 Tonomachi, Kawasaki-ku, Kawasaki, Kanagawa 210-9501, Japan



