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Simultaneous Determination of Seven Sexual Hormones
in Cosmetics by Reversed-Phase High
Performance Liquid Chromatography
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Abstract An efficient method for analyzing seven sexual hormones in cosmetics namely es-
triol estradiol-178 estrone testosterone methyl-testosterone progesterone and diethylstil-
bestrol by reversed-phase high performance liquid chromatography was developed. Samples
were saponified with 20 g/L sodium hydroxide. The sexual hormones were then extracted with
dichloromethane-acetic acetate 40:1 v/v under acidic conditions pH 3 adjusted with 1
mol/L HCl . An XTerra™RP,, column was employed and a mixture of water-methanol-acetoni-
trile 50:32:18 v/v was used as mobile phase. The seven sexual hormones were detected at
230 nm. The average spiked recoveries for the seven sexual hormones ranged from 75.6% to
97. 8% with relative standard deviations of 1.9% to 7.2% . The linear ranges of determination
were from 5 to 50 mg/L with correlation coefficients of 0.9999 and the limits of detection
were from 3.7 to 12 ng. The method is suitable to simultaneously assay the seven sexual hor-
mones in cosmetics with simplicity and accuracy in a single injection.
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Fig.1 Chromatogram of a mixture of seven sexual

hormone standards

1. estriol 2. testosterone 3. methyl-t

estosterone 4. estra-

diol-178 5. estrone 6. progesterone 7. diethylstilbestrol.
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2.3.3 Table 2 Results of precision and recovery test for seven
sexual hormone n =7
200 ~ 400
Added/ Found/ Recovery/ RSD/
nm 7 Component 0 0
mg/L mg/L % %
245 Estriol 5.0 3.78 75.6 3.7
50 42.30 84.6 4.6
nm Restosterone 5.0 4.87 97.4 6.7
210 279 nm 227.5 S0 4778 956 2.2
Methyl-testosterone 5.0 4.88 97.6 3.0
nm 7 7 50 47.90 95.8 2.6
230 nm 230 nm 7 Estradiol-178 5.0 4.71 94.2 7.2
50 47.28 94.6 1.9
Estrone 5.0 4.89 97.8 3.5
2.4 50 48. 47 96.9 2.0
Progesterone 5.0 4.70 94.0 3.8
0.51.02.03.04.05.0mL 50 46. 59 93.2 1.9
10 mL 10 Diethylstilbestrol 5.0 4.30 86.0 3.2
mL 5 10 20 30 40 50 mg/L SUNEE U Y
HPLC
3 ? 1
1 7
Table 1 Calibration curve of seven sexual hormones
Component Regression equation’ r LOD? /ng
Estriol y=8.65x10°xr+4.28 0.9999 4.7
Testosterone y=1.95x10*x +5.74 x10* 0.9999 3.7 6 7
Methyl-testosterone y =1.88 x 10*x —1.75 x 10° 0.9999 4.7 | | - —" | |
Estradiol-178  y = 9.46 x10°x -5.85 x10%0.9999 11 0 5 10 15 20 25 30 35
Estrone Y =8.76 x 10°x —1.40 x 10* 0.999 9 12 t/min

Progesterone y=1.86x10*x -1.40 x10* 0.9999 7.3

Diethylstilbestrol y =4.46 x10*x -2.62 x10° 0.9999 4.4

1 y peak area x mass concentration mg/L.
2 LOD limit of detection.
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Fig.2 The chromatogram of a sample

6. progesterone 7. diethylstilbestrol.
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