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Table 1. HPLC peak identification of carotenoids in human serum

Peak No. Retention Peak identification Absorption maxima (nm) ESI MS
time m/z (M+H)+
1 2.66 g,e-carotene-3,3’-dione 420, 443, 471 n.d.
2 2.84 3-hydroxy-g,e-caroten-3’-one 420, 443, 471 n.d.
3 2.90 3-hydroxy-B,e-caroten-3’-one 425, 448, 476 n.d.
4 3.05 lutein 425, 448, 476 569
5 3.12 zeaxanthin 455,478 569
6 4.18 anhydrolutein 1 425, 448, 476 n.d.
7 4.25 anhydrolutein 11 425, 448, 476 n.d.
8 4.67 a-cryptoxanthin 425, 448, 476 n.d
19 4.79 B-cryptoxanthin 455,478 553
10 4.96 B-cryptoxanthin cis 450, 478 n.d.
11 5.55 lycopene 445,478, 502 537
12 6.40 o-carotene 425, 448, 476 537
13 6.54 B-carotene 455, 478 537
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Fig. 1. Structure of carotenoids identified in human serum.
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Fig. 2. Typical chromatograms of human serum carotenoid using UPLC system. Conditions and peak

identifications are described in the text and Table 1. I.S. Internal standard.
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Fig.3. ESIMS and UV-Vis spectrum of B-carotene and (-cryptoxanthin detected in serum.

Molecular ion peak (M": m/z 536) of p-carotene was also observed at high intensity in ESI MS. M was

sometimes observed at high intensity with protonated molecule (M+H") in ESI MS of carotenoid.
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Fig. 4. Quantitative correlations between HPLC and UPLC methods.

X-axis showed the carotenoid content (pg/ml) analyzed by HPLC. Y-axis showed the carotenoid content

(ug/ml) analyzed by UPLC. The correlation coefficient (1) for B-carotene is 0.9948 and for

B-cryptoxanthin is 0.9857.
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ABSTRACT

correlation.

Key words: carotenoid, serum, UPLC, ESI MS

Rapid and reliable method for the identification and quantification of carotenoids in human serum was
investigated. Ultra performance liquid chromatography (UPLC ™y system using micro particle size column
(1.7 um) enabled the analysis of thirteen carotenoids within 10 min and gave good separation of major
carotenoids such as lutein, zeaxanthin, B-cryptoxanthin, a-carotene, B-carotene and lycopene. Furthermore,
on line detection of each carotenoid was accomplished by ESI MS and photodiode-array detected UV-Vis
spectroscopy. The fixed-quantity results by previous HPLC and present UPLC methods showed good
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