
Overview

Researchers often quantify the level of vitamin D using LC-MS based 

methods. The sample preparation for these analytical methods, 

however, are labor intensive and prone to human error. In this 

application note we evaluate the feasibility of automating the 

sample prep for vitamin D determination on the Biomek i7 hybrid 

workstation. We used Phree phospholipid removal cartridges (Part 

No. 8B-S133-TAK, Phenomenex, Torrance, US) for the protein 

precipitation prior to the sample cleanup by solid phase extraction.

The quantitative determination of 25(OH)D2 and 25(OH)D3 is 

becoming increasingly important to understand the effects of 

overdosing and underdosing of vitamins. Due to the complicated 

matrix, the sample preparation for vitamin D analysis is extensive, 

including protein precipitation and extraction steps. The protein 

precipitation and the separation of the metabolites from the 

vitamin D-binding proteins is usually carried out by adding 

acetonitrile, methanol, mixtures of acetonitrile and methanol, or 2-

propanol followed by a centrifugation step. In addition to the 

proteins, there are other substances in biological matrices, in 

particular phospholipids (components of the cell membrane), whose 

highly ionic nature interferes with the ionization in the mass 

spectrometer. In addition, phospholipids can cause reduced column 

lifetime as they build up on the stationary phase, which leads to 

changes in the separation properties and an increase in the baseline 

noise. Therefore, the removal of the phospholipids is an important 

step in the sample preparation. The main methods of removing 

phospholipids are solid phase extraction (SPE) with strong cation 

exchangers, and liquid-liquid extraction (LLE). However, performing 

these methods increases the time it takes to complete the analytical 

measurement process.  To reduce sample preparation time, we 

automated a sample preparation method for vitamin D 

determination that uses Phree phospholipid removal cartridges and 

solid phase extraction. 

The use of Phree phospholipid removal cartridges for combined 

protein precipitation and sample clean-up reduced the number of 

processing steps and the processing time. The high recovery rate is 

indicative of efficient removal of phospholipids (Figure 2). The low 

CV values (2-9 %) of the automated workflow indicates high 

repeatability.
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Sample Preparation

Pre-treatment: Transfer 850 µL Acetonitrile

Add:
Transfer 50 µL internal standard followed by 100 µL serum 
sample 

Mix: Solution with multiple aspiration/dispensing

Incubate: Samples at room temperature for 4 min

Apply: Positive pressure for 100 sec (500 mbar)

Measure: Samples using LC-MS or LC-MS/MS

Figure 1.  Structures of  25(OH)D2 and 25(OH)D3

Have questions or want more details on implementing this method? We would love to help!
  Visit www.phenomenex.com/Chat to get in touch with one of our Technical Specialists
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Figure 2.  Calibration Curves for (a) 25(OH)D2 and (b) 25(OH)D3

Have questions or want more details on implementing this method? We would love to help!
  Visit www.phenomenex.com/Chat to get in touch with one of our Technical Specialists



Page 3 of 3

A
N

4
3

6
9

12
2

1_
W

Have questions or want more details on implementing this method? We would love to help!
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Terms and Conditions

Subject to Phenomenex Standard Terms and Conditions, which may be viewed at www.phenomenex.com/TermsAndConditions.

Trademarks

Phree and BE-HAPPY are trademarks of Phenomenex. Biomek and BECKMAN COULTER are registered trademarks of Beckman Coulter, Inc.

Disclaimer

Phenomenex is in no way affiliated with the Center for Life Science Automation, University of Rostock.

Biomek i-Series is for research use only and not intended or validated for use in the diagnosis of disease or other conditions.

FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures.
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