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In this app note, the Advion expression Compact Mass Spectrometer 
(CMS) coupled with the Advion Atmospheric Solids Analysis Probe 
(ASAP) is used to quickly identify the presence of artificial vanilla, as 
well as confirm the purity of products marketed as such.

FAST IDENTIFICATION OF ARTIFICIAL VANILLA 
FLAVOR IN VANILLA EXTRACT BY ASAP® 
COMPACT MASS SPECTROMETRY



INTRODUCTION

Vanilla extract is a baking staple for cookies, 
cupcakes, and more − but not all vanilla extract is 
created equal. Pure vanilla extract is made from 
vanilla bean pod of the Vanilla planifolia plant. 
Imitation vanilla is derived from ethyl vanillin, which 
can be synthesized without the use of any vanilla 
beans at all. While pure vanilla extract may seem like 
the obvious choice, it does come at a price, making 
the imitation product a viable option in supermarkets 
across the world. But it begs the question: what is the 
chemical difference, and are products markeeted as 
“pure” truly authentic?

In vanilla extract, typical natural vanilla flavoring contains the mixture of vanillin, 4-hydroxybenzaldehyde, 
4-hydroxy benzoic acid, and vanillin acid. The relative amounts of each vary and depend on the source. The 
vanilla flavor of ethyl vanillin is three times stronger than vanillin, so less is needed. 

In this application note, the Advion expression CMS coupled with the Advion ASAP is used to quickly identify 
the presence of artificial vanilla, as well as confirm the purity of products marketed as such. This technique 
provides a fast and easy method for purity analysis.

METHOD

Three vanilla extracts were purchased from a local 
grocery store. All samples were diluted 10 times with 
water (LC/MS-grade). The ASAP/CMS experiment 
was performed in negative ion mode using the CMS.

The products were sampled by immersing the closed 
end of the glass capilllary in the ASAP into the sample 
for about 10 sec. The probe was then inserted into 
the ASAP-enabled APCI ion source half way for 30 
sec to allow drying, and then fully pushed in for the 
ASAP/CMS analysis. 

Figure 2: The glass capillary of the ASAP dipped in the sample is inserted 
directly into the ASAP-enabled APCI ion source of the CMS with no additional 
sample prep for analysis.

Figure 1: Baking cookies is a common use for vanilla extract, especially 
around the holiday season.

1

2



RESULTS AND DISCUSSION

The negative ion ASAP/CMS 
spectrum of Sample 1 (Figure 
1A) clearly shows that it contains 
vanillin (deprotonated vanillin at 
m/z 151, fragments at m/z 136 
and 108 ,and deprotonated ethyl 
vanillin m/z 165), an indicator of 
artificial vanilla flavor.

Both Samples 2 and 3 (Figures 
1B and 1C, respectively) 
contain 4-hydroxybenzaldehyde 
(m/z 121, deprotonated 
4-hydroxybenzaldehyde), 
vanillin (m/z 151, deprotonated 
vanillin and fragments at m/z 
136 and 108), and vanillin acid 
(m/z 167, deprotonated vanillin 
acid). The artifical vanilla flavor 
(deprotonated ethyl vanillin, m/z 
165) is not detected. 

Without sample preparation, the direct ASAP/CMS analysis can demonstrate that Samples 2 and 3 are pure, 
while Sample 1 has the artificial vanilla flavor of ethyl vanillin.

CONCLUSIONS

The artificial vanilla flavor was easily differentiated from the pure samples, showing a clear deprotonated ethyl 
vanillin peak at m/z 165. The ASAP method of sampling is ideal for fast purity determination of vanilla.

With minimal sample preparation, the Advion ASAP with the Advion expression CMS can provide rapid 
screening for both purity and the adulteration of ingredients.

Figure 3: Negative ion ASAP/CMS spectrum of (A) Sample 1, (B) Sample 2, and (C) Sample 3.
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