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Figure 1. A two-dimensional factor plot of PC-1 and PC-4 showing the association of individual 
individual volatile compounds (Table 1) to the sensory value (S) of elderberry samples. Similarly 
Similarly two-dimensional factor plots were made for the other combinations of PCs. The two-
The two-dimensional factor plots were used for selection of the most important volatile 
compounds contributing to the sensory quality of elderberry juice. 

Results
A total of 59 volatile compounds were identified in elderberry juice of which 53 
53 compounds occurred in quantifiable amounts. The importance of the isolated 
isolated volatiles to elderberry flavour was determined by classical factor analysis 
analysis using the results from the sensory analysis and information on the odour of 
odour of the isolated compounds. Approx. 73% of the variation in elderberry flavour 
flavour could be explained by four principal components (PC-1–PC-4). Twenty-nine 
Twenty-nine volatile compounds and sensory quality were included in PC-1–PC-4 
PC-4 that explained 35.2% (PC1), 17.3% (PC2), 13.7% (PC-3) and 6.7% (PC-4) of 
of the variation, respectively. β-Damascenone, nonanal, and dihydroedulan were 
were closely correlated with the sensory quality of elderberry juice and they appear to 
appear to be responsible for the characteristic elderberry odour of the juice, whereas 
whereas 1-hexanol, (E)-2-hexen-1-ol, hexanal and (E)-2-octenal are important 
contributors to the fresh and green odour of the juice. The fruity flavour of the juice 
the juice was correlated to several volatile compounds with fruity notes in particular 
particular aldehydes and esters (Table 1, Fig. 1). 

Background
Elderberry is cultivated in small scale in several European countries. The flavour 
elderberry juice is strongly associated to the content of volatile compounds [1,2]. The 
relationship between odour of volatile compounds and the sensory characteristics of 
elderberry products has been studied by GC-O [1,2], but still the contribution of 
individual volatile compounds to the flavour of elderberry products is unknown.

Material & Methods
Plant material. Mature berries (approx. 3 kg) from 101 different samples of Sambucus 
Sambucus nigra L. were picked in Austria, England, and Denmark. 

Preparation and juice processing. Umbels were picked randomly from several bushes and 
bushes and stored for 3 months (–24°C) until processing. Frozen samples were heated 
heated (70°C, 20 min) and grinded for 1 min. The mash was collected in a cotton cloth,
cloth, automatically pressed (150 kg/cm2, 20 min). All samples were frozen (200 ml ) and 
) and stored for 3 months (–24°C) until analysis.

Dynamic headspace sampling. Frozen elderberry juice (150 ml) samples were thawed (2 h, 
thawed (2 h, 25°C) and connected to adsorbent traps (200 mg Porapak Q 50-80 mesh). 
mesh). Samples were purged with N2 (90 min, 150 ml/min) at 25°C under stirring for 
for headspace sampling. (−)-(E)-pinocarveol (int. std., 14.69 µg) was added prior to 
collection of headspace volatiles. The traps were eluted with CH2Cl2 (2 ml). 

Analysis of volatile compounds. Volatile compounds were identified by GC-MS on a 
on a Varian Saturn 2000 ion trap MS (70 eV) interfaced to a Varian Star 3400 CX GC and 
and quantified by GC on a Hewlett-Packard 5890 Series II Plus GC as described previously
previously [2].

Sensory evaluation. Sensory analysis was carried out on diluted and sweetened mother
mother juice by three intensively trained sensory panels. 

Statistics. Statistical analyses were carried out using Statgraphic Statistical Package. 
Classical factor analysis according to Sharma [3].

Material and methods are further described in Kaack et al. [4].
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Objective
To identify and quantify the volatile compounds in juice processed from berries of 
elderberry and to determine the relationship between sensory quality of elderberry 
juice and volatile compounds. 

Conclusions
• Raw juice processed from elderberries of different origin showed a large variation 

with regard to flavour and content of volatile compounds.

• A total of 59 volatile compounds were identified in elderberry juice of which 29 
were found to be closely correlated to elderberry flavour.

• It is possible to select elderberries with specific sensory characteristics and aroma 
compound profiles, and hence to produce elderberries with specific flavour 
characteristics for the food industry. 
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Table 1. Volatile compounds isolated from samples of elderberry juice by dynamic headspace 
technique and contributing to the flavour of elderberry juice.

No. Compound Odoura      Average (ng/ml) SE (ng/ml)b CV (%) Significancec

1 pentanal fruity, vanilla 73.4 53.4 72.8 ***
2 ethyl 2-methylbutyrate fruity 2.0 3.7 185 ***
3 ethyl isovalerate fruity 29.5 40.5 137.3 ***
4 hexanal green, grassy, fruity 328 280 85.3 ***
5 2-methyl-1-propanol fruity 165 184 111.6 ***
11 heptanal fruity, fatty, green 38.4 21.7 56.5 ***

14,15 2- and 3-methyl-1-butanol fruity, sweet 614 998 162.6 ***
16 (E )-2-hexenal fruity, green, apple 56.1 70.4 125.5 ***
20 3-hydroxy-2-butanone buttery, creamy 17.0 17.1 100.6 ***
22 octanal fruity, citrus 63.5 31 48.8 ***
23 methyl heptanoate fruity, berry 3.4 6.6 194.1 ***
25 6-methyl-5-hepten-2-one fruity, fatty, green, sweet 11.9 9.1 76.5 ***
27 cis -rose oxide elderflower 3.4 2.6 76.5 ***
28 1-hexanol green, woody, fruity 145 96.6 66.9 ***
30 (E )-3-hexen-1-ol fresh green grass 5.1 4.9 96.1 ***
31 (Z )-3-hexen-1-ol fresh green grass 145 132 91 ***
32 nonanal fruity, elderberry, floral 79.6 39.3 49.4 ***
34 (E )-2-hexen-1-ol green pepper 45.3 63.3 139.7 ***
35 (E )-2-octenal green apple 3.8 2.5 65.8 ***
36 2-heptylfuran nutty, roasted 1.5 0.8 53.3 ***
37 ethyl octanoate fruity, floral, apricot 14.3 17.6 123.1 ***
41 methyl nonanoate fruity, nutty, wine 8.1 4.8 59.3 ***
43 dihydroedulan fruity, elderberry 10.9 13.2 121.1 ***
45 ethyl nonanoate fruity, nutty, fatty 7.5 6.1 81.3 ***
48 hotrienol flowery, elderflower 1.8 0.9 50.0 ***
50 phenylacetaldehyde floral, hyacinth 9.2 6.2 67.4 ***
56 β -damascenone fruity, elderberry 4.3 4.4 102.3 ***
57 benzyl alcohol floral, rose 28.0 14.0 50.0 ns

Total average concentration (ng/ml) of volatiles 2264
aOdour description obtained from the literature [2,3]. bSE = standard error. c *P < 0.05, **P < 0.01, ***P < 0.001, 
ns = not significant.


