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Aim 

To elucidate which aroma extraction 
technique is the most suitable in expressing 
the sensory perceived aroma and flavour 
composition of carrots.

Conclusion

SPME, dynamic headspace extraction and 
solvent extraction resulted in three distinct 
aroma profiles of carrot (Fig. 1).

Results from three applied extraction met-
hods showed the same pattern of total 
terpene concentration used for prediction 
of the attribute green carrot top flavour. 
None of the extraction methods exhibited 
the same pattern as the results from the 
sensory analysis. (Fig 2).

Background

Different aroma extraction techniques 
can result in different aroma profiles of the 
same food product, but a sensory analysis 
can be used to characterize the true aro-
ma profile. Consequently it can be useful to 
deduce which aroma extraction technique 
is the most representative of the aroma 
profile determined by sensory analysis. The 
aroma volatiles of carrot (Daucus carota) 
consist mainly of terpenes, and the sensory 
attribute green carrot top flavour have been 
found to be well predicted by the  con-
tent of terpinolene, γ-terpinene, limonene, 
β-myrcene, β-pinene and sabinene1.

Materials and method

3 varieties: Bolero, Nipomo, Mello Yello.

3 extraction methods: Dynamic Headpace, 
Solvent extraction, SPME.

Quantitative descriptive analysis: 8 assessors, 
10 replicates.

 

Sensory analysis showed significant diffe-
rences between the varieties for the attri-
bute green carrot top flavour. All extraction 
methods showed significant difference bet-
ween the carrot varieties, when looking at 
the total aroma compounds contributing to 
green carrot top flavour.

Figure 2. Bar plot showing average scores for the sensory 
attribute green carrot top flavour measured on a non-
structured 15 cm linescale, and total concentrations of the 
terpenes: terpinolene, γ-terpinene, limonene, β-myrcene, 
β-pinene and sabinene isolated by dynamic headspace, 
solvent extraction with hexane and SPME. Significant dif-
ferences of P < 0.05 are indicated by different letters.
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Results 

Dynamic headspace and SPME extracted 
more of the very volatile compounds than 
solvent extraction, which on the other hand 
extracted several non-volatile compounds.

Figure 1. Chromatograms from GC-analysis of dynamic 
headspace, hexane and SPME extraction of aroma vo-
latiles from the carrot Nipomo. The peaks of aroma com-
pounds contributing to green carrot top aroma are noted.
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