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Determination of 4 kinds of carotenoids in foodstuffs by online solid
phase extraction-liquid chromatography
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ABSTRACT: Objective To develop a method for the simultaneous determination of lutein, zeaxanthin, a-carotene,
and p-carotene in infant formula milk powder and natural foods by online solid phase extraction-liquid
chromatography (online SPE-LC). Methods Samples were saponified with 50% potassium hydroxide solution at
70 °C for 15 min. Saponified solution was diluted with 70% ethanol, and after high-speed centrifugation, the
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supernatant was directly analyzed. A styrene-divinylbenzene copolymer-based SelectCore PSS-packed
chromatographic column was chosen as the online SPE column, using 80% methanol-water as the initial loading
solvent and acetonitrile/methyl tert-butyl ether as the washing solvent. A ChromCore C;y column (4.6 mmx250 mm,
3 pm) was used as the analytical column, with acetonitrile-methanol (26:74, V:V, 0.4 g/L of ascorbic acid) and methyl
tert-butyl ether as the mobile phase for gradient elution. The flow rate was 1.0 mL/min, and the detection wavelength
was 450 nm. Results The 4 target analytes in infant formula milk powder and natural foods were well separated.
Linear correlation coefficients for all target analytes were greater than 0.9999. The limit of quantification of method
for lutein, zeaxanthin, a-carotene, and fS-carotene were 0.77, 0.72, 0.94, and 1.40 pg/100 g, respectively. Average
recovery rates of infant formula milk powder were 99.76%, 103.51%, 99.16%, and 97.92%, respectively. The relative
standard deviations of method repeatability for all the analytes were less than 2.5%. Conclusion This method is
accurate, reliable, and reproducible and can meet the quantitative requirements of lutein, zeaxanthin, and a-carotene,
p-carotene in foodstuffs. It can be applied to the determination of real samples.
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Fig.1 Schematic diagram of online SPE-LC system

online SPE #:4 SelectCore PSS (30 mmx3.0 mm, 40 pm),
HAPWEhH A K, WEH B R, WEiM C IR,
oAl D S MTBE, B ILEE 1, WHE K 1.0 mL/min,
M35 ChromCore Cy (4.6 mmx250 mm, 3.0 pm),
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0.4 g/L JUIRILAR), JizhAH C S MTBE; BEEVEML: 0~6.5 min,
A:B=25:75 (V:V); 6.5~7.0 min, 100% B; 7.0~32 min,
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Table 1 Gradient program of SPE pump

B WA wa WA e
/min A% B/% C/% D/%
0 20 0 80 0
4.5 20 0 80 0
5.0 0 100 0 0
15.0 0 100 0 0
16.0 0 80 0 20
21.0 0 80 0 20
25.0 0 100 0 0
30.0 20 0 80 0
40.0 20 0 80 0

C; 35~40 min, B:C=20:80 (V:¥); ¥, 1.0 mL/min; &N
25 °C, LAMEGMPE K Ky 450 nm, RESFE 10 Hz; PEEEE
R 50~100 pL.
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Fig.2 Online SPE elution profile of the target analyte
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Table 2 Investigation results of linear relationship and limit of quantification

[ERlLY] L4 85 B 8] /min LWIES X () MR & m [ /ng JEHl/ng
R 15.7540 0.99997 ¥=0.4959X-0.0054 0.0153 0.4136~103.4000
TR B 16.5780 0.99996 ¥=0.3249X-0.0052 0.0144 0.2720~68.0000
- hE 32.7610 0.99995 ¥=1.3340X-0.0420 0.0189 1.0944~273.6000
BHE PR 34.3790 0.99993 ¥=0.5350X-0.0389 0.0281 0.5785~144.6300
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Fig.3 Chromatogram of infant formula milk powder
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