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Liquid Chromatography Mass Spectrometry

Figure 1: Structures of Vitamin D3 and 
25 hydroxyvitamin D3.
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Summary
Vitamin D3 and related compounds were 
measured by LC-ESI/APCI-MS-MS.

Background
Accurate and sensitive measurement of vita-
min D3 and related compounds require 
approaches such as UHPLC-MS-MS. Isotopi-
cally labeled internal standards are an impor-
tant part of such trace quantitative methods. In 
this analysis, Vitamin D3, its metabolite 
25-OH-D3, and corresponding deuterated 
internal standards were measured using a 
Nexera UHPLC with an LCMS-8050 triple 
quadrupole MS detector with both ESI and 
APCI ionization.

Method
Authentic standards in solution were diluted in 
methanol to optimize instrument parameters 
and construct calibration curves. A Phe-
nomenex Kinetex C18 column (2.6 µm, 2.1 × 
100 mm) was used with a binary gradient of 
5 mM ammonium bicarbonate (Pump A) and 
methanol (Pump B). The flow rate was 0.5 
mL/min and the column temperature was 40 
°C. The injection volume was 1 µL.

ESI was used for ionization in positive mode.  
The nebulizing gas was 3 L/min, the interface 
temperature was 300°C, the heater block and 
DL temperatures were 200°C, the drying gas 
was 5 L/min, and the heating gas was 15 
L/min.  Analyte separation was accomplished 
isocratically at 97% B. 

APCI was used for ionization in positive mode. 
The nebulizing gas was 3 L/min, the interface 
temperature was 500°C, the heater block and 
DL temperature were 200°C, and the drying 
gas was 5 L/min. 

Protonated molecules and their respective 
singly dehydrated ions were selected as 
precursor ions, and a wide spectrum of prod-
uct ions were considered for MRM analysis. 
For each compound, transitions were chosen 
based on overall performance characteristics 
including signal intensity and background 
level.

Results and Discussion
Calibration curves over the range of 1.56 to 
250 ng/mL (ESI) and 3.91 to 2000 ng/mL 
(APCI), all run in triplicate, were linear as 
shown in Figures 1 and 3. Representative 
chromatograms are shown in Figures 2 and 4.  
Figures 5 and 6 demonstrate a complete 
acquisition with 1.56 pg on column and a 
blank injection.  
Table 1 provides limits of quantitation for each 
of the analytes dependent on ionization type. 
The relative standard deviation of LLOQ stan-
dards were less than 20% (APCI) and 12% 
(ESI) with signal to noise greater than ten.

Conclusion
Vitamin D3 and related compounds were ana-
lyzed using the LCMS-8050 and APCI for high 
sensitivity quantitation.
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Figure 2: Calibration curves for each compound using ESI ionization.
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Figure 3: Calibration curves for each compound using APCI ionization.
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Figure 2: Representative chromatograms of each standard from ESI ionization.
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Figure 4: Representative chromatograms of each standard from APCI ionization.
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Vitamin D3 Vitamin D3-[2H3] 25-OH Vitamin D3 25-OH Vitamin D3-[2H6]
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3.91 pg
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7.82 pg
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3.91 pgIo
n

iz
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n
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< 0.75 pg

7.82 pg
Table 1: Limits of Quantitation for ESI and APCI ionization.
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