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Development of new analytical methods using high performance
liquid chromatography for animal hormones; gonadorelin,
progesterone, oxytocin and estradiol
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The aim of this study is to develop an optimal analytical method for gonadorelin, progesterone, oxytocin
and estradiol, the major components of hormones. A relatively simple and reproducible method using
high performance liquid chromatography was developed and as a result of the measurement of specific-
ity, linearity, repeatability, accuracy and intermediated precision, the validity of the developed method
was verified with the result of meeting the verification criteria of analytical method validation. Using
this newly developed method, 12 post-market veterinary products were tested and the ingredient content
were 91.9~116.4%, which satisfied the 90~120% condition of the administrative measure standard.
Therefore, if the newly developed method is used for the collection examination of hormone in veteri-
nary medicine, it can be useful as an approved test method.
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Table 1. HPLC Analytical method parameters for gonadorelin, progesterone, oxytocin and estradiol

Analyte Gonadorelin Progesterone Oxytocin Estradiol
Instrument Agilent 1100 Agilent 1260 Agilent 1260 Agilent 1100
Column YMC TRIART C18 Xterra RP18 YMC C18 Xterra RP18

(4.6x100 mm, 5 pm) (4.6x150 mm, 5 um) (4.6x150 mm, 5 um) (4.6x150 mm, 5 pm)
Mobile phase 1% H3PO4:ACN=80:20 85% MEOH 0.1IM NAH2PO4:50% Acetonitril:D.W=55:45
Acetonitirle=70:30
Flow rate 1 mL/min 1 mL/min 1 mL/min 1 mL/min
Absorbance 215 nm 240 nm 220 nm 205 nm
Standard solution Distilled water Ethanol Distilled water Ethanol
Sample solution Mobile phase Ethanol Mobile phase Ethanol
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Fig. 1. HPLC chromatograms at 5 different doses: (A) gonadorelin,
(B) progesterone, (C) oxytocin, (D) estradiol.
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Table 2. Validation result parameters of gonadorelin, progesterone, oxytocin and estradiol

Analyte RT (min)

Calibration curve (1)

Average Accuracy (%)  Relative standard deviations ~ Intermediated precision (%)

(5 pts) (n=5) (RSD, %) (n=5) (3 day)
Gonadorelin 1.4 0.99 99.8 0.7 52
Progesterone 2.5 0.99 99.5 0.5 3.1
Oxytocin 18.1 0.99 100.5 0.6 2.4
Estradiol 11.8 0.99 100 1.8 6.4
Table 3. Development analytical method inspections of collected product
Ingredient Licensing product Reference content (unit) Test content (unit) Result
Gonadorelin A 50 pg/mL 53.76 ng/mL Compliant
B 100 pg/mL 108.73 pg/mL Compliant
C 50 meg/mL 58.23 meg/mL Compliant
D 100 meg/mL 107.73 meg/mL Compliant
Progesterone E 50 mg/mL 45.98 mg/mL Compliant
F 50 mg/mL 52.61 mg/mL Compliant
Oxytocin G 10 iw/mL 10.58 iw/mL Compliant
H 10 iwmL 10.43 iw/mL Compliant
I 10 iw/mL 10.84 iu/mL Compliant
J 10 iw/mL 11.3 iw/mL Compliant
Estradiol K 2 mg/mL 1.918 mg/mL Compliant
L 1 mg/mL 0.987 mg/mL Compliant
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