
Table S1. A comparison of our method with previously reported methodologies. 

Analytes Instrument Column Ion source Sample 
consumption

Derivatization or 
not

Derivatization 
Reagents

Derivatization time and 
temperature Sample Pretreatment Separation 

time
Extraction 
recovery

Matrix  
effects Sensitivity Reference

D3, D2, 25(OH)-D3, 25(OH)-D2, 
1,25-(OH)2-D3, 1,25-(OH)2-D2

UHPLC-MS/MS C18 ESI 20 μL plasma No NA NA Protein precipitation 12 min 76.7-96.8% 100.2-103.8%
LOD: 0.02-0.1 ng/mL
LOQ: 0.04-0.4 ng/mL

Method in 
this paper

1,25(OH)2-D3, 1,25(OH)2-D2, 
25(OH)-D2

LC-HRMS
Phenyl-
Hexyl 

column

APCI, DBDI, 
ESI

200 μL serum No NA NA
Protein 

precipitation+SPE
20 min Not reported 70-140% LOD: 1-15 ng/mL [1]

25(OH)-D3, 25(OH)-D2 LC-MS/MS
Ascentis 

F5
APCI

250–1000 μL  
serum

No NA NA LLE 12 min
91±1.4%
95±1.2%

No report LOQ: 0.60- 1.85 ng/mL [2]

25(OH)-D3, 25(OH)-D2 LC- MS/MS C8 APCI
200 μL  

serum/plasma
No NA NA

Protein 
precipitation+LLE

9 min 61.1-84.3% 99.7-128.9% LOQ: 4.95-5.01 ng/mL [3]

25(OH)-D3, 25(OH)-D2 LC-MS/MS C18 APCI 50 µL serum/plasma No NA NA LLE 4.5 min 82.5-101.7%
No significant 
matrix effect

LOQ: 13.62-20.63 
ng/mL

[4]

25(OH)-D3, 25(OH)-D2, 24,25-
(OH)2-D3, 1,25-(OH)2-D3, 1,25-

(OH)2-D2

UHPLC-MS/MS C18 ESI 200 or 50 μL plasma Yes
4-phenyl-1,2,4-

triazoline-3,5-dione 
(PTAD)

Room temperature for 1 h SPE 4.5 min 55.6-84.9% 85-115% LOQ: 0.01-0.02 ng/mL [5]

25(OH)-D2, 25(OH)-D3, 3-epi-
25(OH)-D3, 1,25(OH)2-D3, 

1,25(OH)2-D2, 24,25(OH)2-D3

UHPLC- MS/MS PFP 100 A ESI 50 μL serum Yes
Amplifex Diene 

Reagent Kit
4 °C for 30 min SLE 17.5 min 62-74% 100±1.7% LOQ: 0.01-1 ng/mL [6]

25(OH)-D3 LC-MS/MS T3 ESI 200 µL plasma Yes diene adduct
Room temperature for 30 

min
Protein 

precipitation+LLE
15 min No report No report LOQ: 6.25 ng/mL [7]

25(OH)-D3 GC-MS/MS HP-5MS No report 200 µL plasma Yes trimethylsilyl 60 °C for 40 min
Protein 

precipitation+LLE
9 min 95-112% No report LOD: 1.5 ng/mL [7]

1,25(OH)2-D3 SIM/GC-MS
Superox 4 
fused silica 
open tube

No report 20 mL serum Yes trimethylsilyl NA SPE 5 min 70.9% No report 0.0025 ng/mL [8]

Electronic Supplementary Material (ESI) for Analytical Methods.
This journal is © The Royal Society of Chemistry 2020



References:
[1] S. Hagenhoff, H. Hayen, LC/MS analysis of vitamin D metabolites by dielectric barrier discharge ionization and a comparison with electrospray ionization and atmospheric pressure chemical ionization, Analytical and bioanalytical chemistry. 
410 (20) (2018) 4905-4911.
[2] E.M. Mineva, R.L. Schleicher, M. Chaudhary-Webb, K.L. Maw, J.C. Botelho, H.W. Vesper, C.M. Pfeiffer, A candidate reference measurement procedure for quantifying serum concentrations of 25-hydroxyvitamin D(3) and 25-hydroxyvitamin 
D(2) using isotope-dilution liquid chromatography-tandem mass spectrometry, Analytical and bioanalytical chemistry. 407 (19) (2015) 5615-5624.
[3] D. Lee, T.J. Garrett, B.A. Goldberger, L.A. Bazydlo, Quantitation of 25-hydroxyvitamin D2 and D3 in serum and plasma by LCMS/MS, Bioanalysis. 7 (2) (2015) 167-178.
[4] O. Midttun, A. McCann, O. Aarseth, M. Krokeide, G. Kvalheim, K. Meyer, P.M. Ueland, Combined Measurement of 6 Fat-Soluble Vitamins and 26 Water-Soluble Functional Vitamin Markers and Amino Acids in 50 muL of Serum or Plasma 
by High-Throughput Mass Spectrometry, Anal Chem. 88 (21) (2016) 10427-10436.
[5] S. Ding, I. Schoenmakers, K. Jones, A. Koulman, A. Prentice, D.A. Volmer, Quantitative determination of vitamin D metabolites in plasma using UHPLC-MS/MS, Analytical and bioanalytical chemistry. 398 (2) (2010) 779-789.
[6] M.J. Muller, C.S. Stokes, F. Lammert, D.A. Volmer, Chemotyping the distribution of vitamin D metabolites in human serum, Scientific reports. 6 (2016) 21080.
[7] M.Y. Yang, C.Y. Huang, T.H.T. Chiu, K.C. Chang, M.N. Lin, L.Y. Chen, A. Hu, Using gas chromatography and mass spectrometry to determine 25-hydroxyvitamin D levels for clinical assessment of vitamin D deficiency, J Food Drug Anal. 
27 (2) (2019) 494-501.
[8] H. Oftebro, J.A. Falch, I. Holmberg, E. Haug, Validation of a radioreceptor assay for 1,25-dihydroxyvitamin D using selected ion monitoring GC-MS, Clinica chimica acta; international journal of clinical chemistry. 176 (2) (1988) 157-168.


