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Sensitive quantitation of vitamin A and E in human serum
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1 SCIEX, USA, 2 Diagnotix, The Netherlands

This technical note describes a rapid protein precipitation
sample preparation procedure and a robust and sensitive LC-
MS/MS methaod using the QTRAP 6500+ system for the
guantitation of vitamin A and E in human serum. Excellent

linearity was observed across clinically relevant cancentrations.

Low-umal/L level sensitivity was achieved at the lowest
calibrator with signal-to-noise ratios [S/N] of 53:1 for vitamin A
at 041 umol/L and 753:1 for vitamin E at 5.04 umol/L. In
addition, the method showed excellent precision and accuracy
at low-level concentrations, demaonstrating the quantitative
performance of the assay.
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Key benefits of vitamin A and E analysis from human

serum using the QTRAP 6500+ system

Rapid sample preparation: The two fat-soluble vitamins were
extracted from human serum samples using a protein
precipitation procedure

Low-umol/L level sensitivity: excellent sensitivity at the lowest
calibrator with S/N of 53:1 for vitamin A (041 pmol/L] and 753:1
for vitamin E (5.04 umal/L)

Excellent linearity: calibration curves for vitamin A and vitamin
E showed r2 values above 0.99 across the calibration range

Excellent quantitative performance: sensitive quantitation of
vitamin A and vitamin E was achieved with excellent precision
(2.7% for vitamin A and 3.4% for vitamin E) and accuracy 105.4%
for vitamin A and 102.9% for vitamin E at the lowest calibrator
levels (0.41 pumol/L for vitamin A and 5.04 umol/L for vitamin E]
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Signal/Noise = B3 A, A,

15e8 oints Across Peak at Base 27 A
: Peak Area 6.97%6e5
1.4e6- cps
1368 ignal/Noise (3 sigma) 67.7
eak-lo-Peak S/N 530
12669
w
S 1169 Selectad Stan Tme 2188 min
Z 1008 Selected End Time: 2332 min
o Selected Points 470 0 500
8 90es Min. Intensity: 7401.00 cps
.- Max Intensity 13637.00 cps
8.0851 Sum Intensity 3173e5cps
Tied Poak Tima 2 218 min
6.0eS Peak Width at 50% 0.085 min
Points Across Peak al50%: 18
5.0es Peak Width al Base 0.089 min
Points Across Peak atBase: 19
0es Peak Area 34674 c018
3.0e54
Average Intensity. 1023413 cps
2.0es Std Daviation: 162839 cps
1085 v

0.0e0

\

Points Across Peak al Base 41 ~
ps
Signal/Noise (3 sigma)
|Paakto-Peak SIN 765.3
Selected Start Time 3404 min
Selected End Time 3537 min
Selected Pomts 3w 758
Min. Intensity: 86700 cps
Max Intensity 350000 cps
Sum Intensity 5107e4cps
Peak Tme 3408 min
Peak Width at 50% 0.040 min
Points Across Peak at50% 8
Peak Width at Base 0.075 min
Points Across Peak atBase: 16
Peak Area. 567346
|Average Intensity 182382 ¢cps
Stel. Deviation 63651 cps

07 08 0.9 10 11 12 13 14

15 16 17 1.8 18 2.0 21 e E:E

Time, min

24 25

26 27 28 29 3.0 31

Figure 1. Chromatogram of vitamin A [blue] and vitamin E [pink] extracted from serum matrix. Chromatogram of calibration standards in matrix for vitamin A
(retinal] at 0.41 umol/L and vitamin E (alpha-tocopherol] at 5.04 pmol/L shows a S/N of 53.0:1 for vitamin A and 753.3:1 for vitamin E, respectively, based on a

peak-to-peak algarithm.



Introduction

Vitamins A and E are fat-soluble vitamins that play an essential
role in various badily functions such as vision, antioxidant
protection, and immune system support. Deficiencies in these
vitamins are typically caused by malnutrition ar underlying
health conditions. As a result, the ability to accurately quantify
these vitamins is critical to diagnose deficiencies.

Sample preparation: Vitamin A and vitamin E were extracted
from human serum using a protein precipitation procedure.
Briefly, 25 pL of blank serum was spiked with vitamin A and
vitamin E at six concentration levels and added to a centrifuge
tube. Then, 975 ulL of an organic deproteinization solution was
spiked with deuterated vitamin A and vitamin E internal
standards. The tube was vartexed and centrifuged for 5 minutes
at 10,000 x g. The supernatant was transferred to a UPLC vial
for analysis.

Liquid chromatography: Chromatographic separation was
achieved using a Phenomenex Kinetex Luna Omega Polar C18
column [50 x 2.1 mm, 1.6 um, 00B-4748-AN). Mohile phase A
was water, and mabile phase B was methanal. The total run time

was 6.5 min, and the flow rate was 600 pL/min. The injection
volume was 15 pL. The LC gradient program is presented in
Table 1.

Table 1: Chromatographic gradient for the analysis of vitamin Aand E in
human serum.

Time Mohile phase A Maobhile phase B
(min) (%) (%)

0.0 30 70

16 S 95

2.5 S 95

2.51 0 100

46 0 100

4,61 30 70

B.5 30 70

Mass spectrometry: Data was callected using a QTRAP 6500+
system with an lonDrive Turbo Vion source and operated in
electrospray ionization [ESI] positive made. The Scheduled MRM
algorithm was used in SCIEX OS saoftware (version 3.1.6] to

collect sufficient data points to produce robust, quantifiable
data. Source and gas conditions are presented in Table 2.
Compound-dependent parameters were optimized by infusion.

Table 2: Source and gas parameters for the analysis of vitamin A and E in
human serum using the QTRAP 6500+ system.

Parameter Value
Polarity Positive

lon source gas 1 60 psi
lon source gas 2 70 psi
Curtain gas 30 psi
Source temperature 500 °C
lon spray voltage 5250V
CAD gas High

Data processing: Data processing was perfarmed using SCIEX
0S software [version 3.1.6). Peak integration was achieved using
the MQ4 algorithm. Quantitative analysis was conducted in the
Analytics module of SCIEX OS, where calibration curves,
concentration calculations, assay precision, and accuracy
statistics were automatically generated.

Results and discussion

Figure 1 shows the chromatographic separation of vitamin A
and E in a control human serum sample at a final concentration
of 0.41 pmol/L for vitamin A and 5.04 pmol/L for vitamin E,
respectively. The extracted ion chromatograms showed a S/N of
53:1 for vitamin A and 753:1 for vitamin E, at the lowest matrix
calibrator measured [0.41 umal/L for vitamin A and 5.04 pmal/L
for vitamin E), as calculated using the peak-to-peak algorithm.

Figure 2 shows the representative extracted ion
chromatograms (XICs) for A] vitamin A and B] vitamin E across
their respective concentration ranges (0.41-4.51 umol/L for
vitamin A and 5.04-49.50 pmol/L for vitamin E]. The signals
shown for the lowest matrix calibrators measured [0.41 pmal/L
for vitamin A and 5.04 pmal/L for vitamin E] are well above the
blank signal for both analytes.

The quantitative performance of the method was investigated
by injecting a series of calibrator samples spiked at
concentrations ranging from 0.41-4.51 umol/L for vitamin A and
5.04-49.50 umal/L for vitamin E, respectively. Linearity,
accuracy, and precision were assessed acrass the calibration
ranges for the two analytes. Figure 3 shows the calibration
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Figure 2. Extracted ion chromatograms for the two analytes targeted in this method. The XICs show the signal for A] vitamin A and B) vitamin E across their
respective concentration ranges (0.41-4.51 pmol/L for vitamin A and 5.04-49.50 umol/L for vitamin E).

curves for vitamin A (left) and vitamin E (right] over the analytes’

, o . Conclusions
respective calibration ranges. The plots show excellent linear

respanses across the calibration series, with r? values greater

A fast and sensitive LC-MS/MS method for detecting vitamin A
than 0.99 for both analytes.

and E extracted fram human serum samples was developed

The accuracy and precision values were calculated using 6 using the QTRAP 6500+ system. The method demonstrated:
replicates of the lowest matrix calibratars analyzed (0.41 umal/L

for vitamin A and 5.04 umol/L for vitamin E). The accuracy was » Fastsample preparation, which consisted of a simple
105.4% for vitamin A and 102.9% for vitamin E, respectively. The protein deproteination, requiring 25 pL of human serum
precision [%CV] was 2.7% for vitamin A and 3.4% for vitamin E, sample

respectively. e Excellent sensitivity at the lowest calibrator level,

resulting in S/N of 53:1 for vitamin A at 0.41 umal/L and
753:1 for vitamin E at 5.04 umol/L

e Excellent linear responses acrass the calibration series
consisting of 5 calibrators, with r? values greater than
0.99 for both analytes

e High guantitation performance of the method, resulting
in excellent precision (2.7% for vitamin A and 3.4% for
vitamin E) and accuracy 105.4% for vitamin A and
102.9% for vitamin E at the lowest calibrator levels
(041 pmaol/L for vitamin A and 5.04 pmol/L for vitamin
E)
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Figure 3. Linear calibration curves for vitamin A (left) and vitamin E (right) extracted from the serum matrix. The calibration curves were run across the following
cancentration ranges (0.41-4.51 umol/L for vitamin A and 5.04-49.50 umol/L for vitamin E). The curves were generated using linear regression and 1/x weighting for
vitamin A and vitamin E in serum, resulting in r® values of 0.9999 for vitamin A and 0.998 for vitamin E, respectively.
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