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Abstract:  Wild elder flowers can be used for making a very popular 
beverage which is called "elder flower juice". Four samples have been 
analyzed in this study, different by recipe, method of preserving and 
encapsulating the flavors. Their aromatic profile has been studied and 
peculiarities of the descriptors have been found following the investigation 
using the principal component analysis technique, due to the very large 
number of results (728). Thus, it has been observed that out of the 13 
descriptors analyzed by 14 panelists, for the 4 samples, those who give the 
particularities of the assortment, but also those that are common are: vanilla, 
freshly cut grass, lemon, rose and wet wood. The close competition was 
between classic elder flower juice and compote. Thus, for the new product, 
the fresh elder flower compote, the predominant flavor descriptor was the 
floral rose one and for the classical fermented elder flower juice was the 
fruity vanilla and the freshly cut grass. The overall perception of the new 
product was to place it on the second position (score 2.14) after the 
traditional elder flower juice (score 2.57). 

 
Keywords:  aromatic descriptor, compote technology, elder flower, 

fermented drink, unfermented 
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INTRODUCTION 
 
Sambucus nigra L. is a plant variety in Romania’s wild flora, which provides the 
consumer with raw material (inflorescence, leaves, fruits) for consumption and for 
health [1, 2]. It has been used since ancient times. Inflorescences are used for the 
fermented juices, with sugar and lemon, and they are drunk freshly made or preserved 
[3 – 5]. Elder belongs to the Adoxaceae family, the Sambucus genus. Its scientific name 
is Sambucus nigra L. genotype. Black Elder is a shrub that grows in the spontaneous 
flora of Romania, Central Europe, wild Asia and North Africa. It has white clustered 
flowers, and small round black fruits [6]. The morphological parts to be used are the 
inflorescence for fermented juices and confitures, the small black fruits for the crafted 
undistilled alcoholic beverage production, jam, juice [5], whereas the leaves, shoots and 
bark for external use. 
Elder flowers are an efficient remedy for influenza and colds, gout, lung infections and 
skin diseases, sore throat, hay fever, arthritis. They have a diuretic effect. Elder tea 
increases the milk supply of breastfeeding women. It is a natural remedy in obesity or 
constipation [7]. According to the European Medicines Agency, the flowers are rated as 
medicinal products [8 – 10].  
Elder flower extracts are used to make yoghurt, wine, ice cream, candy and cakes        
[3, 11, 12] or are eaten as such. The elder flower beverage is very popular in the world 
(England, Sweden, Denmark, Austria) [3, 11, 12] but also in Romania where it is called 
"socată". The sensory notes of the elder flower beverages are: floral, honey, fruity, 
sweet-sour, grass notes. The recipe exists in the literature [3, 4]. 
The characteristic flavor is given by the numerous volatile components that have been 
identified. There are several species of Sambucus nigra, about 89, each with its aromatic 
distinctiveness. The elder flower extract contains: sucrose, citric acid, ascorbic acid, 
sodium benzoate and numerous volatile components, 58 volatile components were 
identified in the elder flower extract. There are correlations between the volatile 
components and the sensory profile of the diluted elder flower extract [13, 14]. The 
chemical substances identified by GC-FID and GC-MS contributing to the specific 
flavor are: alcohol, aliphatic aldehyde, linalool, linalool derivatives, α-terpineol, 
unoxidized monoterpenes [13]. The HS-SPME and GC_GC-ToFMS technique was 
used to identify the volatile terpenes [15]. 
The relationship between the volatile components and the aroma profile is important. 
Thus, the floral and green elder flavor is given by 4-methyl-3penten-2-one,  
(Z)-β ocimene, nerol oxide, linalool oxide, rose oxides, hotrineol, linalool, nonanal and  
α-terpineol [15]. The fruity aroma is associated with pentanal, heptanal, octanal, 
limonene, β-damascenone, and esters of carboxyl-acid with alcohols. The fresh, grassy 
flavor is associated with hexanal, 1 hexanol, (Z)-3-hexen-1-ol, (E)-hexen-1-ol, (E,E)-2-
4-heptadienal and (E)-2 octenal [5, 16 – 19].  
The objective of this study is to process the fresh elder flowers of the wild flora of 
Romania in the form of: elder flower beverage called "socată" and a new product, 
following the technology of preparing the compote, the description of the technological 
scheme for obtaining it, the study of the aromatic profile by sensory analysis. The 
secondary objective is the comparative analysis of the aromatic profiles of the prepared 
elder beverages, the selection by Principal Component Analysis (PCA) of the 



COMPARATIVE ANALYSIS OF AROMATIC, SENSORY PROFILE OF THE ELDER FLOWER (Sambucus nigra) 
COMPOTE, AN INOVATIVE PRODUCT, WITH BEVERAGES OF ”ELDER FLOWERS JUICE” TYPE 

 

St. Cerc. St. CICBIA 2018 19 (3)                                                                                                                               259 

representative flavor components, preferred by the panelists and the identification of the 
influence factors. 
 
MATERIALS AND METHODS 
 
Raw materials: Elderflower wild, Sambucus Nigra was collected, from the Teleajen 
Valley, Romania. Only fresh flowers were used. 
The preparation of drinks elderflower ”Socată”: 300 g of elder inflorescences, 8000 
g of tap water, 1200 g of sugar, 200 g of lemon slices with peel, Pakmaya compressed 
yeast (commercially) containing Saccharomyces cerevisiae species cells, 5 g. The 
samples have undergone fermentation for 72 hours at 25 °C. The technological 
preparation scheme and the product image are shown in Figure 1A. Coded samples were 
thus prepared is: fermented ”socată”, with yeast, freshly consumed (code-135); 
fermented ”socată” with yeast, preserved by pasteurization (code-277); fermented, 
without yeast, preserved by pasteurization (code-389). 
Elderflower compote (innovative product): elder 10 g fresh flowers, 10 g of lemons 
slice with peel, syrup with concentration of 15 % (sugar + water). These are the 
amounts needed for a 400 mL in a container. The technological scheme of preparation 
and the product image are shown in Figure 1B. Pasteurized compote samples were 
analyzed after 20 days of storage at 18 °C (sample code 453). 
 
Sensory evaluation 
 
The selection of the components that make up the aromatic profile was made in 
accordance with the literature [5, 18 – 24]. These are: flowery-sweet (a), fruity-vanilla 
(b), flowery-elder leaves green (c), floral-lemon (d), flowery fresh elderflower (e), green 
fruits (f), floral dry elderberry (g), freshly cut grass (h), garlic (i), residual (j), wet wood 
(k), sweet wood (licorice) (l), floral-rose (m). A panel of 14 members, boys and girls, 
with ages contained 20-25 years, students of "Lucian Blaga" University of Sibiu, faculty 
of Agricultural Sciences, Food Industry and Environmental Protection, was used. They 
were previously tested for: availability, level of commitment, overall knowledge of 
products, health history and a tactile or fragrance quiz. The intensity of flavor 
components was evaluated. The flavor descriptors were perceived by the odor and 
flavor analysis (taste and smell). It was considered the same sweet taste in all samples. 
A scale of 0 (without flavor descriptor) to 5 (felt at maximum intensity), was used. 
Being a very popular drink, the reference was the range of flavors memorized by 
panelists during their lifetime. 
 
Statistical analysis  
 
The multivariate statistical analysis for the prepared beverages and the results obtained 
for the flavor descriptors are the main analyzed components, principal component 
analysis that has formed a correlation matrix in the statistical analysis program of 
OriginPro9 32. The PCA technique is used to convert the parameters into factors which 
are called main components. 
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RESULTS AND DISCUSSION 
 
Description of the technological scheme of obtaining the innovative product called 
“Elder flower compote” 
The technological schemes of preparing the beverage known as “socată” and the new 
product have been discussed. This new product was obtained according to the 
preservation technique based on the biological abiotic principle and as the process of 
thermobiosis and pasteurization is the method of preservation.  
The traditional procedure of obtaining the elder-flavored beverage is well known 
(Figure 1B). The novelty of the study consists, at this stage, in developing a scheme to 
obtain a new product called "Elder flowers compote" (Figure 1B). The solid part of the 
mixture of elder flowers, the sliced lemon, is dosed in the packaging unit. It is covered 
with the liquid part made of the sugar syrup having a dry matter content which has been 
calculated without taking into account that of the raw material. The pasteurization 
operation, at the temperature 90 °C for 20 minutes, contributes to heating the mixture 
and the solid part. This facilitates the diffusion of liquids and balancing the chemical 
composition of the liquid part which will be consumed later. During storage, at the 
temperature 15-18 °C for minim 20 days, this balancing of the soluble, insoluble and 
volatile components is accomplished. They remain closed in the packing unit until 
consumed. 
 
Development and analysis of the aromatic profile 
 

A 
B 

 
Figure 1. A) Technological scheme for manufacturing elderflowers compote (the 
image - the elderflower compote in storage phase); B) Technological scheme of 

”socată” manufacturing (the image - maturing mash fermentation phase) 
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The impact the new product (the compote) and the other samples have on the consumer 
will be further analyzed by developing and analyzing their aromatic profile. 
The results of the aromatic profile made of 13 flavor descriptors for 4 different samples, 
obtained from 14 panelists (728 results), were analyzed using PCA. Tables 1 and 2 
show the significant contribution of each factor to the principal components 135, 277, 
389 and 453. The components with the highest numerical value and positive sign 
significantly contribute to the individualization of the PC (principal component). 

 
Table 1. Values of volatile components and significance for PC, PC1 and PC2  

for 135 and 277 sample  

Flavor 
descriptors 

PC1_135 PC2_135 PC1_277 PC2_277 

Code Loading Loading Code Loading Loading 

Flowery sweet, a a_135 -0.30948 0.30571 a_277 0.10191 -0.39583 
Fruity-vanilla, b b-135 0.20467 0.36006 b-277 0.20807 -0.30502 
Flowery elder 
leaves green, c 

c_135 0.09491 0.16375 c_277 -0.48269 0.02298 

Floral lemon, d d_135 0.1985 0.27258 d_277 0.3128 -0.06859 
Flowery fresh 
elderflower, e 

e_135 -0.25407 0.30643 e_277 0.44816 -0.03387 

Green fruits, f f_135 0.3253 0.32669 f_277 0.34756 0.28121 

Floral dry 
elderberry, g 

g_135 0.3253 0.32669 g_277 0.14165 0.26987 

Freshly cut grass, h h_135 0.43533 -0.09432 h_277 0.12369 0.44163 
Garlic, i i_135 0.29005 -0.00786 i_277 -0.20967 0.29923 

Residual, j j_135 0.17306 -0.42422 j_277 0.24228 0.43773 

Wet wood, k k_135 0.2384 -0,41038 k_277 0.12004 0.31341 

Licorice, l l_135 -0.21568 0.02652 l_277 0.04028 -0.10311 
Floral rose, m m_135 -0.36165 0.10199 m_277 0.37388 0.08338 

 
For sample code_135 the factor value ranges between -0.30948 to 0.43533. Here we 
note the factors that negatively contribute to the receipt of the volatile components 
coded h, j, k, which are freshly cut grass, wet wood and residual. The positive factors 
are b, d, f, namely vanilla fruity, lemon floral and green fruit floral. 
For sample code_277, the values are between -0.48269 and 0.44861. Among the 
positive influences, e-the floral fresh elder flavor is remarkable. The values that 
negatively influence the general composition of the flavor are: i, j, a, b, c, d, j, l. 
At sample code_389, the factor values range between -0.29636 and 0.52016. The flavor 
descriptors with negative influences on the aromatic profile are: h, i, j, k, a, c, f, g, h. 
The other have a positive influence and the m descriptor, the floral rose aroma, stands 
out. 
The factors that influence the sensory profile of sample code_453 have values ranging 
from -0.35455 to 0.56099. The negative influences are given by h, j, a, b, c, e, f, g and l. 
Among the positive ones, the highest significance lays with k PC2, the wet wood flavor. 
The graphic representation is the simultaneous relationship between parameters with the 
detection of possible influence groups. Using the technique of differentiation and 
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similarity between the results, it can be seen which flavor descriptors have been 
highlighted. A mean value of the results for each sample and each panelist was made.  

 
Table 2. Values of volatile components and significance for PC, PC1 and PC2  

for 389 and 453 sample 

Flavor 
descriptors 

PC1_389 PC2_389 PC1_453 PC2_453 

Code Loading Loading Code Loading Loading 

Flowery sweet, a a_389 0.33316 -0.17389 a_453 0.28879 -0.10275 
Fruity-vanilla, b b_389 0.34237 0.29442 b_453 0.18007 -0.15951 
Flowery elder 
leaves green, c 

c_389 0.40649 -0.23636 c_453 0.35455 -0.01681 

Floral lemon, d d_389 0.44389 0.13606 d_453 0.40786 0.21822 
Flowery fresh 
elderflower, e  

e_389 0.37721 0.10591 e_453 0.34192 -0.06202 

Green fruits, f f_389 0.2638 -0.05336 f_453 0.30762 -0.13669 

Floral dry 
elderberry, g 

g_389 0.18389 -0.09129 g_453 0.18751 -0.01177 

Freshly cut grass, h h_389 -0.0943 -0.25752 h_453 -0.00112 0.46961 
Garlic, i i_389 -0.2384 0.03128 i_453 0.17641 0.44249 

Residual, j j_389 -0.20291 -0.32016 j_453 -0.06192 0.36162 

Wet wood, k k_389 -0.16923 0.44322 k_453 0.03159 0.56099 

Licorice, l l_389 0.07188 0.38665 l_453 0.37042 -0.16386 
Floral rose, m m_389 0.15204 0.52016 m_453 0.41502 0.06904 

 
In Figure 2A, volatile components influencing the flavor of the product are: b_135 
(fructate-vanilla); f_135 (green fruits), g_135 (dry floral flora) with lower values c_135 
(flowery-elder leaves green) and m_135 (floral-rose). The coded descriptors j_135 
(residual), k_135 (wet wood) have a negative influence on the aromatic profile, h_135 
(freshly cut grass) is very close to 0. From PC2 a_135 (floral-sweet) and c_135 is 
positive influence and i_135 (garlic) is very close to 0. They correlate very well f and g 
that are very close, so they correlate very well. 
In Figure 2B volatile components influencing the flavor of the product are: h_277 
(freshly cut grass); f_277 (green fruit), g_277 (floral dry elderberry), with lower values 
d_277(floral-lemon) and c_277 (flowery-elder leaves green), very close to 0, c_277 and 
e_277(flowery fresh elderflower). Descriptors coded a_277 (floral-sweet), b_277 
(fructate-vanilla), have a negative influence on the aromatic profile, l_277 (wet wood) is 
very close to 0. 
In Figure 2C the volatile components influencing the flavor of the product are: m_389 
(floral-roses), b_389 (fruit-vanilla), d_389 (lemon floral), e_389 (flowery fresh 
elderflower) with lower and close spheres of influence c_389 and a_389 (floral-sweet), 
g_389 (floral dry elderberry) and f_389 (green fruits) very close to 0. 
Descriptors coded h_389 (freshly cut grass), k_389 (wet wood), j_389 (residual) have a 
negative influence on the aromatic profile, i_389 (garlic) is very close to 0. From PC2 
a_389 (floral-sweet) and c_389 (floral green elder) have positive influence and i_135 
(garlic) is very close to 0. 
In a Figure 2D volatile components influencing the flavor of the product are grouped 
into the influence register, contributing almost all to the enhancement of the flavor. 
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Thus, one can notice: d_453 (floral-lemon), k_453 (wet wood), f_453 (green fruits), 
h_453 (freshly cut grass) with m_453 (floral-rose). 
Very close to 0, with lower values and close spheres g_453 (floral dry elderberry), 
c_453 (green floral shock), e_453 (fresh floral shock), a_453 (sweet floral), f_453 
(green fruit), b_453 (vanilla fruit), i_453 (garlic). 
Thus, according to the literature [5, 16, 19, 20 – 23], the flavor descriptors are 
associated with certain chemical components. They are present in the elder flower 
extracts and are the flavor precursors that can be found in the studied samples. 
Fragrances resulting from fermentation and the applied technology appear alongside 
these. 
Quantities determined by advanced dynamic headspace sampling techniques [5] for 
collecting volatile components are present in the concentrated extract. Diluted 
substances that provide the flavor are present in the samples under study.  
Here is how the aromatic profile of the samples that were the subject of this study was 
outlined. 
The traditional elder flower juice, prepared with fermentation produced mainly by yeast 
(135) contains in its aromatic profile the fruity flavor, vanilla, which bear great 
influence, and, according to the above-mentioned literature, is given by pentanal. This is 
found in the elder flower extract in quantity of 246 ng∙mL-1 [13]. 
The direction of flavor development is towards the floral lemon aroma given by            
α-terpinene (0.4-33.5 ng∙mL-1) [10], limonene (1.6-32.5 ng∙mL-1) [13], green fruit given 
by (Z)-3-hexenyl (max 4.1 ng∙mL-1) [13], dried elder flowers given by linalool oxide 
pyranoid form [16], rose given by cis- rose oxide (1.2-2320 ng∙mL-1) [13], freshly cut 
grass, which is given by hexanol, hexanal, (E)-3 hexen 1-ol, E-E-2.4 heptadienal, (E) -2 
octenal (7.5 ng∙mL-1 maxim) [13]. 
In the aromatic profile of the elder flower juice fermented with yeast and preserved by 
pasteurization (277), as in sample 135, the aroma of freshly cut grass, green fruits, dry 
elder and more recently fresh elder given by linalool oxide has a great influence. 
The floral rose aroma is given by cis-rose oxide and also by benzyl alcohol                
(2.6-51.6 ng∙mL-1) [13] for yeastless elder flower juice (389).  
Also the aroma of vanilla, lemon, green fruits and fresh elder is also felt at a lower 
intensity as in samples 135 and 277. 
For the newly created product - "elder flower compote" (453) the following flavors 
predominate: lemon, wet wood given by terpinen-4ol (maximum 4.5 ng∙mL-1 extract, 
[13], green fruits as in samples 135, 277, 389, freshly cut grass as in sample 135 and 
rose as in sample 389. 
The applied technology as described in the schemes of Figure 1B may influence the 
aromatic profile of the products. It is noticed that for the newly obtained product, the 
elder flower compote, the aroma has developed during storage and due to the thermal 
treatment. 
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Figure 2. Bioplot area of PC1and PC2, permuted, of the components of the aromatic 
profile for coded samples: 135 (A); 277 (B); 389 (C); 453 (D) 

 
Being closed in the packaging unit, the intensity of the flavor components was higher 
but less persistent (Table 3 and 4). The fermentation conditions in open containers and 
the aeration of the sample during filtration and dosing for the thermal treatment led to 
flavor loss and decrease of intensity of the aromatic profile descriptors (the general 
impression at sample code 277 is 1.87 and at sample code 389 is 1.57) (Table 4).  
The fermented and freshly consumed elder flower juice had the highest score to the 
general impression (sample code 135 is 2), and the second place in the preferences’ list 
is occupied by the compote with a score of 2.14. 
In the second part of this study, in another paper, the physicochemical and technological 
characteristics of these beverages will be presented. 
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Table 3. The length of the flavor, as duration (seconds) after tasting 

No. panel 
Sample Cod  

135 277 389 453 
1 short3 short short long 
2 moderate2 long long long 
3 long1 moderate moderate short 
4 long short moderate short 
5 long long long moderate 
6 moderate short short moderate 
7 moderate moderate short long 
8 long short moderate short 
9 moderate moderate long moderate 
10 long moderate moderate long 
11 long moderate long short 
12 short long moderate long 
13 short long long long 
14 short long long moderate 

  1 30 seconds; 215 seconds; 310 seconds 

 
Table 4. Overall impression (points) for the investigated samples of  

"aromatic profile method" 
No. 

panel 
Sample code 

135 277 389 453 
1 2 2 1 2 

2 3 2 3 3 

3 3 2 1 1 

4 3 2 2 2 

5 3 2 1 2 

6 3 1 1 2 

7 2 1 1 3 

8 3 2 1 3 

9 2 2 1 2 

10 3 2 2 1 

11 3 2 1 2 

12 1 1 2 2 

13 2 2 3 3 

14 3 3 2 2 

   
2.57 

 
1.85 

 
1.57 

 
2.14 

 1 - weak; 2 - medium; 3 - high; n = 14 
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CONCLUSION 
 
Despite of the fact that only water, sugar, lemon and fresh elder flowers are used, by 
permuting some stages of the technological schemes, assortments of natural drinks can 
be obtained which are preferred. The factors influencing the aromatic profile of the 
analyzed samples of this study were identified as: the recipe, the preservation technique, 
the management of the fermentation and filtration process, the selection and training of 
the team of tasters. Thus, the flavor components that were present in all the studied 
samples and felt at high intensity were: fruity vanilla, lemon floral, green fruits, dry 
elder, rose, freshly cut grass and wet wood. It has been noticed that the newly obtained 
product, that is, "the elder flower compote" has the flavors closed in the packaging unit, 
being noted at maximum intensity at the time of consumption. The most intensive 
fragrance descriptor was the floral rose one. For the classical fermented "elder flower 
juice", the most intensive flavor was the fruity vanilla and lemon. The flavor of fresh 
elder flowers has a great influence in the aromatic profile of the elder flower juice 
preserved by pasteurization and in the case of the yeastless one; the greatest influence 
lays with the floral rose aroma.  The overall impression of the sensory profile for the 
elder flower compote is 2.14 in the second place after the classic "elder flower juice" 
that has a score of 2.57. The duration of the persistence of the fragrance in the elder 
flower compote is also on the second position, after the traditional elder flower juice. 
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