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In this application note, a rapid, easy, and direct screening method for 
Vitamin E Acetate (VEA) analysis in e-cigarette juices is introduced using  
the Advion expressionion Compact Mass Spectrometer (CMS) and  
Atmospheric Solids Analysis Probe (ASAP).



INTRODUCTION

Vitamin E Acetate (VEA) is a form of vitamin E which is commonly included in cosmetic products and dietary 
supplements because of its higher stability compared to vitamin E itself. When taken orally, VEA is converted 
into active vitamin E within the body. VEA normally does not cause harm when ingested as a vitamin supplement 
or applied to the skin. However, when VEA is inhaled, it may interfere with normal lung function, a possibility 
currently being investigated after VEA was found in lung fluid samples collected from patients with vaping-
related lung illness (EVALI)[1,2,3].

VEA is used as an additive, most notably as a thickening agent or to dilute the THC in e-cigarette juices 
(e-juices) that contain THC[2,3]. The outbreak of severe lung injury is allegedly linked to VEA in such products 
and suggests regulatory control and analysis of VEA in e-cigarette products[2,3].  At the state level, Washington, 
Colorado and Ohio have already banned the use of VEA in e-juices.

Here we present an ASAP/CMS method that can 
detect the presence of VEA within 1 min and at a 
sensitivity of 0.001 mg/mL in e-juices.

METHOD

Ion Source Parameters
Polarity Positive

Capillary Temperature (ºC) 250

Capillary Voltage (V) 120

Source Voltage Offset (V) 30

Source Voltage Span (V) 0.0

Source Gas Temperature (ºC) 350

APCI Corona Discharge (µA) 5

Scan Methods

Method
Molecular Weight 

(m/z)
Time (ms)

Scan Mode 150 - 700 300

SIM Mode
207.0 50

473.5 50

Figure 1: Advion ASAP and expression CMS. Figure 2: Schematic of ASAP/CMS.
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RESULTS

With the ASAP/CMS experiment in scan mode 
and SIM mode, VEA can be determined with its 
characteristic ions at m/z 473.5 and m/z 207.0. 
The ion 473.5 is the protonated VEA and 207.0 is a 
major fragment (Figure 3).

In-source fragmentation is achieved with a source 
voltage offset of 30 V and the resulting ratio of m/z 
473.5 to m/z 207.0 is close to 0.8. 

With the combination of two ions and their ratio to 
each other, the screening of VEA by ASAP/CMS 
becomes simple.

Peak Area Ratio of m/z 473.5 to m/z 207.0
With direct ASAP sampling of VEA solid standard, 
the intensities and peak areas of m/z 207.0 and 
m/z 473.5 from each run are different; however, the 
averaged peak area ratio of 473.5 to 207.0 is 0.74 
with a small standard deviation of 0.05 (CV of only 
5%, Table 1).

The peak area ratio generated from ASAP/CMS 
can be used to qualitatively confirm the presence of 
VEA in a variety of matrices. 

As a second example, a hand lotion containing VEA 
was used as a positive control to test the proposed 
method. The average peak area ratio of m/z 473.5 
to m/z 207.0 is 0.84 with a standard deviation of 
0.05, which is very close to the ratio of the VEA 
standard and a reflection of its different matrix 
composition.

With the peak area ratio of VEA standard as a 
reference in each batch test, this method can be used 
to determine the presence of VEA in other matrices 
as well (i.e. e-juices).

Figure 3: (A) Positive ASAP/MS of VEA. (B) Positive ASAP/SIM of VEA.
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Table 1: Vitamin E Acetate Standard
Peak Area of  
m/z 473.5

Peak Area of  
m/z 207.0

Ratio of 473.5 
to 207.0

2.654E+10 3.325E+10 0.80

5.281E+09 7.121E+09 0.74

1.279E+09 1.640E+09 0.78

1.660E+10 2.270E+10 0.73

5.393E+09 8.027E+09 0.67

Table 2: Hand Lotion with VEA (control)
Peak Area of  
m/z 473.5

Peak Area of  
m/z 207

Ratio of 473.5 
to 207.0

5.360E+09 5.858E+09 0.92

7.390E+09 8.592E+09 0.86

7.960E+09 9.685E+09 0.82

1.803E+10 2.205E+10 0.82

1.698E+10 2.178E+10 0.78
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Vitamin E Acetate Fortified E-Juice Analysis

Considering no VEA was detected in any of the e-juice samples, Sample 3 was used as a blank matrix to test 
a series of fortified VEA samples with concentrations of 0, 0.00005, 0.0001, 0.001, 0.01, 0.1, and 1 mg/
mL. Each fortified sample was tested with six replicates using the same ASAP/CMS method to evaluate the 
detection level of VEA.

The average peak area ratio of m/z 473.5 to m/z 207.0 for each sample is shown in Figure 4 with values 
ranging from 0.176 to 0.887. The precision is less than 10% for concentration levels of 0.001 mg/mL of VEA 
and higher. When the concentration of VEA is less than 0.001 mg/mL, the precision becomes greater than 
15% (19% for 0.0001 mg/mL and 56% for 0.00005 mg/mL). This clearly shows that VEA can be detected 
with a higher degree of certainty at concentration levels of 0.001 mg/mL or above using the ASAP/CMS 
method.

The mass spectra from a 0.001 mg/mL sample (Figure 5) shows the ions at m/z 473.5 and m/z 207.0 are 
easily detected, even with a significant amount of matrix present.

E-Juice Analysis to Detect Vitamin E Acetate
Based on the m/z 473.5 to m/z 207.0 ratio, VEA 
was not detected in eight e-juices purchased from a 
local store. One sample fortified with a concentration 
of 1 mg/mL was also tested, which was detected as 
containing VEA. Figure 6 clearly shows the data in 
a bar graph.

Table 3: ASAP/CMS Analysis of E-Juices

Sample
Ratio of 473.5 

to 207.0
1: E-Juice Brand 1 with 0% nicotine 0.002

2: E-Juice Brand 1 with 1.2% nicotine 0.002

3: E-Juice Brand 2 with 0 mg nicotine 0.002

4: E-Juice Brand 2 with 6 mg nicotine 0.004

5: E-Juice Brand 2 with 12 mg nicotine 0.002

6: E-Juice Brand 2 with 24 mg nicotine 0.002

7: E-Juice Brand 3 with 0 mg nicotine 0.009

8: E-Juice Brand 4 with 0 mg nicotine 0.018

9: 1.0 mg/mL spiked in E-Juice Brand 3 0.0772

Figure 4: Peak area ratio comparison of a series of fortified e-juice sample 3. Figure 5: Mass spectrum of 0.001 mg/mL VEA fortified e-juice.
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CONCLUSIONS

ASAP/CMS is a quick screening method to detect Vitamin E Acetate in e-juices based on the ion ratio of m/z 
473.5 to m/z 207.0.

A concentration of 0.001 mg/mL or higher will show a positive response for the presence of VEA with a high 
degree of certainty.

Benefits of ASAP/CMS:
• No sample preparation and direct analysis of the sample
• Analysis in less than 1 minute
• System is affordable, robust, and can be mobilized for on-site screening
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Figure 6: Peak area ratio comparison of different e-juice samples and the VEA standard.


