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he aroma of vanilla develops during the transformation in which the 
green aroma-less fruit develops a highly aromatic black pod. We 
developed an extraction technique to obtain representative extracts of 
vanilla aroma in order to monitor the appearance of the components of 
the aroma. 
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Extraction was performed on powdered vanilla using three organic 
solvents: ether (E), pentane/ether (P/E) and 
pentane/dichloromethane (P/D). The representativeness of each 
extract with regard to the natural aroma of vanilla was then 
evaluated by sensorial analysis. The aroma compounds in these 
different organic extracts were identified by mass spectrometry 
(GPC-MS) and quantified by gas phase chromatography (GPC-FID). 
Their respective olfactive intensities were then determined by GPC 
olfactometry (GPC-0). 

GPC-MS analysis showed that the P/E extract contained the largest 
number of aroma compounds (65); these were mainly acids (25), 
phenols (15) and alcohols (10). Furthermore, sensorial analysis of 
the aroma of the organic extracts showed that the P/E extract was 
not significantly different from natural vanilla aroma (powder), 
whereas significant differences were found with extracts E and P/D. 
The P/E extract was therefore chosen for the quantification of 
volatile compounds by GPC-FID and for olfactive characterisation 
byGPC-0. 

The vanillin content of the extract chosen forms 85°/4, of total 
aroma compounds. However, GPC-0 enabled the identification of 
25 other scent compounds. The olfactive intensities of substances 
such as gaiacol, 4-methylgaiacol and acetovanillin are similar to 
that of van ill in although the concentrations are 1000 times smaller. 
Other compounds such as methyl salicylate, p-cresol, methyl 
cinnamate and anisyl alcohol also display st rong olfactive 
intensities although the concentrations are 10,000 times less than 
that of vanillin. All these compounds contribute soft, woody, 
balsamic, spicy, grilled and vanilla notes. 
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vanillic alcohol 

83.8 µgig 
Vanilla note 

Volatile phenols 
detected in vanilla 

ext ract by o lfactomet ry. 
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acetovanillin 
13.7 µgig 

Vanilla note, honey 
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gaiacol 
9.3 µgig 

Medicine 
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vanillin 
19,118.0 µgig 
Vanilla, sugar 

Methodology for the analysis of the aroma compounds of vanilla 

Aro ma compounds ide ntified by GPC-0 in the pentane/ el he r ext ract of powdered 
vani lla . 

Compound Co nce r1t ration D esc riptor 
(µgig) 

Phenols gaiacol 9.3 Medicine, sweet 
4-methylgaiacol 3.8 Sweet, wood 
p-cresol 2.6 Balsa mic, spicy 
-l-vinylgr1 iacol 1.2 M edici ne 
--t-vinylphef1ol 1.8 Swee!, wood 
vanill in 19, 118.0 V;mill a, swecl 
acctovanil lin 13.7 Vanilla, sweet, honey 
va 11i ll ic alcohol 83.8 Vani lla nolc 
p-hydroxybe1,z;1ldel1yde 873.3 V;mil la note, c.-.ke 
p-hydroxybenzy lic dlcol1ol C,5 . 1 Vani lla note, sweet 

t\l iphatic acids acetic acid 1 24.3 Vinegar 
isobutyric ;-acid 1.7 Outl er 
bu tyric acid < I Butt er, o il\1 

isovaleric acid ] .8 But ter, oily 
v;:ileric aci d 1.5 Cheese 

2,3•bu tar1 ed i'o l alcoho ls (isomer 2) 8.0 Floral 
ani syl alcoho l 2.4 l-l erbal 

Aldchydes 2·heptenal 2. 1 Green, o il 
(El-2-decenal 1,8 Green, fl o ral 
(E , Z) -2,4-decadi en;i l 1.4 Green, fres h 
(E, E)-2 ,-1 -d ecadienal 1.2 O il 

Es te rs methyl s;:i licylr1 te < I Chalk 
me thyl ci nna111 r1 1e I. I Sweet, fru it 
e thyl lino lenc1t e 13.5 G rilled, swe.c l 

Ketone 3-hydroxy-2-butanone 14.6 Butter, mushroom 

Unknown 6.2 Vanilla note, chemical 

c~ 
CPC-O analysis of a representative 

extract of vanilla aroma showed that in 

addition to vanillin, volatile phenols (e.g. 

gaiacol and p-cresol)are of capital importance in 

the natural aroma of vanilla, even at very small 

concentrations. 
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