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Determination of fucoxanthin in cosmeceutical products by HPLC-PDA
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Abstract This study was conducted to establish an analytical method using an HPLC system equipped with a
photodiode array (PDA) detector for the quality control of raw materials and cosmeceuticals containing fucoxanthin
as an active ingredient. The column was octadecyl-functionalized silica gel and the measurement wavelength of the
PDA was set to 499 nm. To validate the analytical method, the linearity of the calibration curve, detection limit,
reproducibility and recovery rate were investigated and good results were obtained. The correlation coefficient of the
calibration curve was 1.000 and the linearity was good in the concentration range of 0.5 ~ 100 ppm. Moreover, the
limit of detection (LOD) was 0.1 ppm and the limit of quantification (LOQ) was 0.5 ppm. The results of the peak
reproducibility test used for evaluating the system suitability showed that the RSD (n = 5) of the peak area was 2.0%
and that of the retention time was 0.09%. In the spiking test, the recovery rate was 101.6 + 0.77%. The fucoxanthin
contents of the two kinds of fucoxanthin-containing raw materials were 49.6 + 3.3% and 1.03 £ 0.016%, respectively.
In addition, the fucoxanthin content in the test product, which was intended to be 150 ppm, was 156.7 + 4.7 ppm.
From the above results, it was concluded that this method could be applied to the quantitative analysis of fucoxanthin
in cosmeceuticals.
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Fig. 1. Structure of fucoxanthin
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Table 1. HPLC condition for fucoxanthin

Instrument Waters 2695 Separation module
Column YMC Pack ODS-A
ol (3 mm x 150 mm, 3 pm)
Flow rate 0.5 mL/min
Column temperature 30C
Injection volume 10 pL
Waters 996 PDA (data acquisition:
Detector 200 ~ 550 nm, chromatogram: 449
nm)
Mobile ph
. Oblé P a?e Water-acetonitrile (15:85)
(isocratic elution)
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Fig. 2. Results of HPLC analysis were shown with (a)
HPLC-PDA  Chromatogram, (b) UV/Vis
spectrum (Amax=449 nm) and (c) ESI-Mass
spectrum ([M+Na]= 681.9 m/z)
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Fig. 3. Calibration curve of fucoxanthin
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Fig. 4. HPLC chromatogram obtained with (a) 0.1 ppm
and (b) 0.5 ppm of fucoxathin
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Table 2. Experimental result of five repetitive injection

Retention Time (min) Peak area

1 5.854 2889696

2 5.853 2823314

3 5.860 2762770

4 5.846 2773381

5 5.851 2755852

Average 5.853 2801002

RSD (%) 0.087 2,01

Fazo] wigtEA 2 URk A9 1 g& 25 mL
|&FEFe~Te 93 100 ppm XFEH 1.5 mLE A
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Fig. 5. Results of recovery test. (a) blank and (b) 6 ppm
of fucoxanthin

Table 3. Experimental result of recovery test
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Table 4., Determination of fucoxanthin in BOPT-FX50

Sample # Concentration (%) standard deviation
1 484 0.3
2 51.5 2.4
3 49.0 1.2

Concentration (ppm) Recovery (%) Table 5. Determination of fucoxanthin in BOPT-FX01
1 1534 102.4
5 152.5 10L6 Sample # Concentration (%) standard_deviation
3 151.3 100.9 1 1.03 0.01
Average 152.5 101.6 2 1.01 0.01
RSD (%) 0.77 3 1.04 0.02
3.2 7|sd EEL 2 2 NHE 2N Table 6. Determination of fucoxantin in a test cream
}\]64}:!494 %}\é—% @50}7] 7 O}O:] 3EFel A Zﬂ = Sample # Concentration (ppm) standard deviation
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