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[bookmark: _Hlk132186861]DNS-Cl derivatization (conventional method using NaHCO3/Na2CO3 buffer)

To the standard E2, DNS-Cl in acetonitrile (2 mg/mL, 20 μL) and 50 mM NaHCO3/Na2CO3 buffer (pH 10.5, 20 μL) were added.  The resulting mixture was heated at 60ºC for 15 min.  The reaction mixture was diluted with ethyl acetate (100 μL), then washed with water (100 μL, two times) for desalting.  The organic layer was transferred to another tube, then the solvent was evaporated.  

PyS-Cl derivatization (conventional method using NaHCO3/Na2CO3 buffer)

To the standard E2, PyS-Cl in acetone (1 mg/mL, 80 μL) and 100 mM NaHCO3/Na2CO3 (pH 10.5, 80 μL) were added.  The resulting mixture was heated at 60ºC for 15 min.  The reaction mixture was diluted with ethyl acetate (100 μL), then washed with water (100 μL, two times) for desalting.  The organic layer was transferred to another tube, then the solvent was evaporated.  

Absolute recovery rates during solid phase extraction

[bookmark: _Hlk150527329]Sample I: The blank serum/plasma (100 μL, n = 5) was added to acetonitrile (200 μL) containing E2 (10 pg) [mixture of acetonitrile (190 μL) and the E2 solution (1000 pg/mL in acetonitrile, 10 μL)] and pretreated.  After the addition of IS (10 pg) [the IS solution (1000 pg/mL in acetonitrile, 10 μL)], the sample was derivatized with MPDNP-F, dissolved in the mobile phase (40 μL) and subjected to LC/ESI-MS/MS (10 μL). 
     Sample II: The blank serum/plasma (100 μL, n = 5) was added to acetonitrile (200 μL) and pretreated.  After the addition of E2 (10 pg; 10 μL of the 1000 pg/mL solution) and IS (10 pg; 10 μL of the 1000 pg/mL solution), the sample was derivatized with MPDNP-F, dissolved in the mobile phase (40 μL) and subjected to LC/ESI-MS/MS (10 μL). 
     Sample III: The blank serum/plasma (100 μL, n = 5) was added to acetonitrile (200 μL) containing IS (10 pg) [mixture of acetonitrile (190 μL) and the IS solution (1000 pg/mL in acetonitrile, 10 μL)] and pretreated.  After the addition of E2 (10 pg; 10 μL of the 1000 pg/mL solution), the sample was derivatized with MPDNP-F, dissolved in the mobile phase (40 μL) and subjected to LC/ESI-MS/MS (10 μL). 
     The absolute recovery rate of E2 was calculated based on the following formula; recovery (%) = [peak area ratio (E2/IS) in sample I / peak area ratio in sample II] × 100.  The recovery rate of IS was calculated based on the following formula; recovery (%) = [peak area ratio (IS/E2) in sample III / peak area ratio in sample II] × 100. 
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