Development and Validation of A High-Performance Liquid Chromatography Method for the Simultanous Quantification of 17-Estradiol, Testosterone, and Melengestrol Acetate in Simulated Biological Samples
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Background and aims. 17β-Estradiol (E2), Testosterone (TE), and Melengestrol acetate (MGA) are hormones commonly used to promote growth in livestock. The residus of these hormones in food can cause many health risks. The objective of this study was to develop a HPLC-PDA method to determine these steroid hormones in simulated biological samples.

Methods. 17α-methyltestosteron as internal standard (IS) and three steroid hormones were extracted from simulated biological samples by a mixture of ethyl acetate:methanol (7:3, v/v). 10 µL of extracts were injected onto Thermo Scientific Hypersil™ ODS C18 column maintained at 27°C on a Waters 2695 XE equipped with a PDA detector set at 278nm for E2; 244nm for TE and IS, and 290nm for MGA. The mobile phase consisted of a mixture of acetonitrile:methanol:water (20:57:23, v/v) set at a flow rate of 1 mL/min. The validation criteria were evaluated according to FDA guidelines 2022.

Results. Total run time was 10 minutes. The retention times for E2, TE, IS, and MGA were 4.5; 6.1; 5.7 and 7.5min, respectively. Linearity ranged from 0.25-50ppm for E2, from 0.1-50ppm for TE and MGA. Mean intra-day and inter-day imprecision for E2, TE, and MGA were below 15%. LLOQ was 0.25ppm for E2, and 0.1ppm for TE and MGA. The stability study displayed the degradation of steroid hormones below 15% after 24 hours at RT. 

Table 1. Intra-day and inter-day accuracy and imprecision, and recovery for E2, TE, MGA at 4 levels of Quality Control (QC) samples
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Figure 1. Chromatogram of extracts from (A) blank sample (placebo) and (B) stimulated biological sample reconstituted with steroid hormones and IS (10 ppm)
Conclusion/Discussion. We validated a rapid. simple. accurate and reliable procedure for simultaneous quantification of E2, TE and MGA. This analytical method could be used to clinical trials and assess the toxicity of these hormones.
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QC concentrations  (ppm)  Mean i ntra - day   A ccuracy/imprecision (%)  Mean inter - day (n=3)  Accuracy/imprecision   (%)  Recovery  ( %)  

E2  

0.25  111 . 69 / 5 . 01  108 . 72 / 4 . 01  108 . 72  

0.5  111 . 18 / 4 . 06  107 . 63 / 9 . 31  107 . 63  

20  91 . 64 / 4 . 39  88 . 50 / 7 . 55  88 . 50  

40  94 . 98 / 4 . 23  93 . 96 / 10 . 79  93 . 96  

TE  

0.1  110 . 95 / 11 . 26  113.09 / 8 . 67  113.09  

0.25  107 . 27/ 12 . 09  106 . 10 / 5 . 18  106 . 10  

20  101 . 66 / 4 . 62  91 . 99 / 0 . 13  91 . 99  

40  100 . 96 / 3 . 12  91 . 93 / 5 . 00  91 . 93  

MGA  

0.1  108 . 76 / 4 . 23  113.69 / 6 . 14  113.69  

0.25  106 . 24 / 11 . 78  113 . 61 / 2 . 65  113 . 61  

20  85 . 52 / 6 . 09  91 . 07 / 6 . 36  91 . 07  

40  96 . 55 / 9 . 65  90 . 67 / 10 . 03  90 . 67  

 


image2.png




