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Abstract: Despite a long study of main types of the herbs used in the Russian alcoholic beverage production, the 

structure of the components participating in the formation of "bouquet" of the alcoholic beverages obtained on their 

basis has not been studied yet. A study of content of aromatic aldehydes characteristic of distilled drinks in aqueous-

alcoholic extracts of shell of pine nuts, common St. John's wort herb and wild camomile flowers, and also in the 

distilled drink simulated on the basis of these extracts became the purpose of this work. The raw materials obtained 

from the plants growing in the Altai Territory and the Altai Republic of the Russian Federation have been used for 

this work. The extracts were obtained by infusing the air and dry raw materials of the corresponding type in the 40% 

water solution of ethyl alcohol within 15 days at a temperature of 20 ± 2°C, with periodic agitation of extraction 

mixture, separation of extract by decantation and cleaning with filtering. The identification and quantitative 

determination of aromatic aldehydes were performed using the system of capillary electrophoresis "Kapel’-105M". 

By the results of studies it has been established that the extracts differ, as for the content of aromatic aldehydes, both 

from the freshly obtained oak extracts and from the aged cognac distillates. A content of aldehydes has been 

revealed in the extracts of wild camomile flowers and St. John's wort herb at a level equal and higher than in the 

extract of shell of pine nuts within the total limits for the three considered extracts of, mg/dm3: for vanillin – from 

18.5 to 96.4, for syringic aldehyde – from 8.5 to 19.4, for sinapic aldehyde – from 9.6 to 17.5, for coniferylic 

aldehyde – from 22.0 to 47.9. There is no direct correlation between the content of aromatic aldehydes in the 

imitated distilled drink and the content of these aldehydes in the initial extracts. The obtained data on the content of 

aromatic aldehydes in the nuts and herbs extracts are one of the evidence of similarity of the processes proceeding 

when obtaining these extracts and the processes that are the basis of technology of cognacs. In future, the obtained 

data can be put in a basis of techniques of express control of readiness of extracts and authenticity of new drinks in 

merchandising and technological practice. 
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INTRODUCTION 

A natural consequence of development of the world 

consumer market of alcoholic products is the increase 

in the share of the forged drinks and the related search 

of new ways of prevention of possibility of realization 

of counterfeits. As for distilled drinks (cognacs, 

brandy, whisky etc.), this problem has managed to 

become a global trend as the market of these drinks 

mostly depends on the state of world economy and is 

rather unstable [1–3]. 

Distilled drinks are produced by means of the 

"enrichment" of distillates of grape wine, fermented 

fruit juices or aqueous-alcoholic infusions of vegetable 

raw materials. Such drinks are naturally enriched with 

volatile aromatic components – the products of 

biochemical and physical and chemical transformations 

of polyphenolic substances of vegetable raw materials 

(for the majority of distillates – oak wood) which 

considerably distinguishes them from other drinks with 

a high content of ethyl alcohol. 

According to foreign experts, today the share of the 

forged production grows quicker than the alcohol 

market develops [4]. This relates to the fact that for the 

identification of cases of falsification and identification 

of authenticity of kind, age and the region of origin of 

the most branded distilled drinks the most modern

http://creativecommons.org/licenses/by/4.0/
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 methods are applied: thin-layer [5], highly effective 

liquid [6, 7] and gas-liquid chromatography [8, 9], 

spectrophotometry [10], fluorescent [11] and chromatic 

mass spectrometry [12–14] and capillary 

electrophoresis [15, 16]. The existence and levels of 

content of such components of structure of drinks as 

highly volatile ethers [2, 12, 17], tannins and phenolic 

acids [2, 8], aromatic aldehydes [2, 5, 7, 16] and some 

ketones, aldehydes, alcohols and low-molecular 

volatile acids [12, 17–19] characteristic of distilled 

drinks are considered as the valid and potential criteria 

of authenticity. As one of the express methods of 

identification of the forged production it is also offered 

to use the dependence between the light absorption of 

test specimen in the infrared spectrum and a concrete 

type of drink – cognac, armagnac, brandy and                   

others [10]. 

When searching new approaches to the assessment 

of authenticity and quality of alcoholic beverages the 

main attention has been paid for many years to the so-

called aged distillates (cognacs, brandy, Calvados, 

whisky) – the most expensive drinks in the considered 

segment. The composition of aromatic components of 

cognacs and brandy as most known and popular drinks 

with consumers, has been studied in most detail: the 

main dependences of qualitative structure of aromatic 

components on the grade and the region of origin of 

wine material, on the duration of its contact with oak 

wood or oak staff have been described [17, 20]. 

Attempts to define the list of the most important 

substances forming the aromatic profile – the so-called 

"skeleton of aroma" of drinks [12, 18] have been made. 

In recent years great importance has been attached also 

to the search of methods of confirmation of 

authenticity for other distilled drinks: sherry, whisky, 

aromatic alcohols of juniper, tequila, mescal, absinthe, 

vermouths and some other drinks [21–26]. Studies 

concerning the further improvement of methods of 

control and identification of drinks fermented on the 

basis of vegetable raw materials [27, 28] also continue. 

A feature of alcohol branch in Russia is the use of 

distilled drinks of more various vegetable raw materials 

(including wild-growing raw materials) in production, 

mainly in the form of extracts and infusions of the 

flowers, herbs and roots rich with polyphenolic 

compounds and ethereal oils. In this regard, most often 

extracts of pine nuts (Pinussibirica Du Tour) or their 

shell, extracts of wild camomile flowers (Chamomílla 

recutita (L.) Rauschert), common St. John's wort herb 

(Hypéricum perforatum L.) and some other species of 

the plants, wild-growing and those which are specially 

cultivated for this purpose, are used. 

The frequency of application of alcoholic beverages 

of pine nuts, camomile and common St. John's wort in 

domestic production is in many respects caused by the 

fact that the extracts on their basis allow to "smooth" 

the sharp taste and smell of ethyl alcohol in drinks and 

to give a characteristic color tone and gloss close to 

cognac to the finished goods. In turn, the composition 

of volatile components of these raw materials provides 

the unique identity of aroma of the obtained drinks. 

The analysis of literary data shows that the 

chemical composition of pine nuts (shell and perikernel 

film) is slightly similar to oak wood as for the content 

of polyphenolic substances and lignin [29]. According 

to the classical technology of cognac production, it is 

the most important extractive substances that go 

through hydrolysis and ethanolysis to aromatic 

aldehydes in the course of ageing cognac materials and 

necessary for the formation of unique "bouquet" of 

cognac wine materials and ready-for-use drinks. 

Besides, as it is noted in some works, there are 

compounds in the structure of aromatic components of 

cognacs – in particular, scopoletin, that give a resinous 

cedar shade of "old" drink to the "bouquet" and a taste 

of the aged cognacs [30, 31]. The noted data explain to 

some extent the range of application of pine nuts in the 

production of Russian alcohol products and cause the 

theoretical possibility of their use when obtaining the 

drinks similar to cognac distillates [32, 33]. 

When studying the properties and composition 

structure of volatile components of aqueous-alcoholic 

extracts of wild camomile flowers and common St. 

John's wort herb the main attention is traditionally paid 

to the composition of terpens and the polyphenolic 

compounds various in structure and properties. Among 

terpenes and polyphenolic compounds, the flavonoids, 

phenolic acids and anthracene derivatives [34–37] 

causing the therapeutic properties of the medicinal and 

cosmetic preparations produced on the basis of these 

plants by a lot of Russian enterprises are considered to 

be the most important ones. However the literary data 

on the existence of aliphatic alcohols, aldehydes, 

ketones and average esters in the composition of 

extracts of wild camomile flowers and common St. 

John's wort herb allow to assume a possibility of 

formation of more complex compounds including those 

which have an aromatic molecular structure in the 

course of extraction, as well. 

It is necessary to know the content of the most 

characteristic compounds the number of which in the 

drink can also change with its age to authenticate the 

falsification of a drink. 

When authenticating cognac production the 

confirmation of duration of contact with oak wood 

determined by the results of analysis of volatile and 

nonvolatile components is considered to be the major 

feature. 

The main processes in the formation of the volatile 

compounds characteristic of cognac distillates and 

necessary for the formation of the "bouquet" typical for 

cognacs and brandy, include the processes of oxidation 

of tannins and lignin. 

Aromatic aldehydes (Fig. 1) and the products of 

their subsequent oxidation – aromatic acids – make up 

to 30% of the polyphenolic complex of cognac 

distillates and the cognacs aged in contact with oak 

wood. At the same time, the content of vanillin in 

cognacs can vary from 0.2 to 2.4 mg/dm3, the content 

of sinapic and coniferylic aldehydes is 0.3–2.4 mg/dm3 

and 0.3–2.6 mg/dm3 respectively. The content of 

syringic aldehyde – to 7.8 mg/dm3 of drink [38] can be 

the most considerable. 

The data on the composition of aromatic aldehydes 

in the aqueous-alcoholic infusions and extracts on the 

basis of pine nuts or their shell, wild camomile flowers, 
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common St. John's wort herb and many other types of 

the vegetable raw materials traditional for domestic 

alcoholic beverage products, are not available in 

Russian and foreign literature. In this regard a study of 

aromatic aldehydes in the extracts obtained from the 

types of vegetable raw materials which are most 

popular with the industry and an assessment of the 

possibility use of these data in merchandising and 

technological practice for the identification and control 

of quality of drinks on the basis of such extracts seem 

appropriate. 
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Fig. 1. Characteristic aromatic aldehydes of cognac 

distillates. 

 

The purpose of work is the research of 

composition and content of the main aromatic 

aldehydes in the aqueous-alcoholic extracts of shell of 

pine nuts, wild camomile flowers and common St. 

John's wort herb for the identification of these 

substances in the composition of new distilled drinks. 

The following tasks act as solvable in the work: 

– the systematization of literary data on the content of 

aromatic aldehydes in cognac distillates; 

– the determination of content of aromatic aldehydes in 

the composition of aqueous-alcoholic extracts of shell 

of pine nuts, wild camomile flowers and common St. 

John's wort herb and the comparative analysis of the 

obtained results with the literary data on cognac wine 

materials; 

– the assessment of possibility of use of the data on the 

content of aromatic aldehydes in the studied aqueous-

alcoholic extracts in merchandising and technological 

practice of identification and control of quality of 

distilled drinks of various producers. 

 

OBJECTS AND METHODS OF STUDY 

The following is used as the study object: 

– raw materials – the pine nuts prepared in the cedar 

forests of the Republic of Altai (Pinus sibirica Du 

Tour) and their shell, wild camomile flowers 

(Chamomílla recutita (L.) Rauschert) and common St. 

John's wort herb (Hypéricum perforatum L.) prepared 

in the Biysk district of Altai Krai; 

– the aqueous-alcoholic (40% vol.) extracts of shell of 

pine nuts, wild camomile flowers and common St. 

John's wort herb; 

– the imitation of distilled drink – the blend made by 

mixing of the obtained aqueous-alcoholic extracts of 

shell of pine nuts, wild camomile flowers and common 

St. John's wort herb according to the receipt given 

below. 

Study methods. Methods of data collection and 

processing, of comparative analysis and 

systematization of information from scientific 

publications and periodicals were used when studying 

the literary data. 

The aqueous-alcoholic extracts of shell of pine nuts, 

wild camomile flowers and common St. John's wort 

herb were obtained infusing the air and dry raw 

materials of the corresponding type in the 40% aqueous 

solution of ethyl rectified alcohol within 15 days (the 

conditions of extraction had been chosen earlier, by the 

results of preliminary studies [39]) at a temperature of 

20 ± 2°C, with periodic shaking of the extraction 

mixture and the separation of the obtained infusion 

(extract) by decantation with the subsequent filtering 

through the paper filter of the brand "White Ribbon". 

The ratio raw materials : extragent was chosen by the 

results of patent search and was 1 : 3 during the 

extraction of shell of pine nuts, and 1 : 10 for wild 

camomile flowers and common St. John's wort herb. 

The experimental blend of aqueous-alcoholic 

extracts – an imitation of distilled drink – was prepared 

by mixing of individual extracts in the ratios providing 

a characteristic golden and cognac color with "gloss" 

(see Photo 1) and the aroma of drink close to the 

cognac one.  

 

 
 

Photo 1. Drink with an experimental composition. 
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The receipt of experimental blend: 

– an extract of shell of pine nuts – 91.2 dL; 

– an extract of wild camomile flowers – 25.4 dL; 

– an extract of common St. John's wort herb – 12.4 dL; 

– a water solution of ethyl rectified alcohol, 40% vol. – 

871 dL. 

The total of tannins in the extracts of shell of pine 

nuts, wild camomile flowers and common St. John's 

wort herb was determined in terms of gallic acid 

according to the method of HPLC using the 

chromatograph "Waters-Alliance" (USA) with a 

spectrophotometric detector M 2998. 

The identification and quantitative determination of 

aromatic aldehydes in the individual extracts of shell of 

pine nuts, wild camomile flowers and common St. 

John's wort herb were performed in 3 weeks after 

preparation using the technique M 04–53–2008 [40] 

based on the system of capillary electrophoresis 

"Kapel'-105M" (Russia) in the mode of direct detecting 

with the use of universal borax buffer (0.02 M 

solution). 

The injection of test specimen was performed under 

conditions recommended by the technique [40]: under 

the pressure of 30 Mbar for 20 sec. Analysis 

conditions: the wavelength is 373 nanometers, the 

temperature is 20°C, the voltage is +25 kV; the 

analysis duration is 10 minutes. 

Characteristics of the capillary: the internal 

diameter is 75 microns, the effective length is 50 cm, 

the total length is 60 cm. Calculation method: absolute 

calibration with the use of standard samples of vanillin, 

sinapic, coniferylic and syringic aldehydes (the 

standards of Aldrich, Fluka). The identification of 

peaks was performed using the method of addition of 

standard samples. 

Under similar conditions the analysis of 

experimental blend of aqueous-alcoholic extracts was 

performed, also in 3 weeks after its preparation. 

The studies were repeated 3–4 times. The 

processing of experimental data was performed with 

the use of IBM PC with the Elforan software (Lumex 

Group).   

 

RESULTS AND DISCUSSION 

According to the literary data, the accumulation of 

aromatic aldehydes in the distilled drinks like cognac, 

brandy and whisky is determined by the degree and 

rate of degradation of lignin of oak wood. It is shown 

that the maximum rate of decay of lignin is in the 

distillates with the content of ethyl alcohol of 80% vol., 

but the maximum concentration of aromatic aldehydes 

has been recorded in the distillates with the content of 

ethanol of 65% vol. [38]. 

At the initial stages of ageing of cognac alcohols 

there are processes of hydrolysis and ethanolysis of 

lignin with the transition to the aqueous-alcoholic 

solution of extractive substances and the formation of 

sinapic and coniferylic aldehydes. Afterwards there is a 

process of "saturation of ethylenic bonds" and the 

formation of syringic aldehyde and vanillin the further 

oxidation of which produces syringic and vanillic acids 

[41]. The described sequence of stages is also 

confirmed during lignin oxidation by chemical means 

[42]. And if the content of highly volatile aromatic 

volatile compounds – aliphatic alcohols, ethyl 

aldehyde, volatile acids and esters – depends in many 

respects on the ampelography of the grapes [17] 

processed for alcohol, then the content of aromatic 

aldehydes in cognac wine materials is substantially 

interrelated with the type and geography of growth of 

oak [43, 44] as the source of the extractive substances 

which are transformed to aromatic components of 

cognacs in the course of their ageing. 

In cognac wine materials all aromatic aldehydes 

begin to collect during their first year of ageing in 

contact with oak wood, with a steady tendency to the 

accumulation of their total content with an increase in 

the ageing period. It is offered to use the intensity of 

the chromatographic peak of the syringic aldehyde 

prevailing in the composition of aromatic aldehydes, 

that reflects its concentration and is in direct correlation 

with ageing duration as the "age index" of cognacs and 

brandy. The value of this index, as a rule, does not 

exceed 1 for ordinary cognacs and brandy, and it can 

reach 9 for branded and collection ones [6]. 

The nature of accumulation of individual aldehydes 

is considered a feature of no less importance: for 

vanillin, coniferylic and syringic aldehydes an exact 

dynamics has been established that reflects a 

continuous increase in their concentration to a certain 

age of cognac alcohol after which a reverse trend of 

slow decrease is observed [1]. One of the natural 

consequences of these processes is the change of ratio 

of syringic aldehyde and vanillin in the course of 

ageing of distillate reaching 2–4 for collection                    

cognacs [6]. 

Despite long studies in this regard, the published 

literary data on the content and ratio of aromatic 

aldehydes in cognacs and cognac semi-finished 

products are still rather contradictory. The information 

on the content of vanillin in cognacs and cognac 

distillates and the possible dependence of content of 

total and individual aromatic aldehydes, as well as the 

products of their further oxidation, on the duration of 

ageing and concentration of distillate (Table 1) is 

especially ambiguous. 

For other drinks of the group of distillates data on 

the regularities of accumulation of aromatic aldehydes 

are not provided in scientific literature. At the same 

time, when obtaining infusions and extracts of 

vegetable raw materials for blends of alcoholic 

beverage products in Russia lower concentrations of 

ethyl alcohol, within 35–50% vol., are used. The 

choice of extragents in such concentrations is caused 

by the fact that in these conditions the maximum of the 

polyphenols [32, 33] that give an attractive color to the 

extracts and have at the same time a high antioxidant 

activity are derived [45]. 
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Table 1. Content of phenolic substances and aromatic aldehydes in the aqueous-alcoholic extractsof oak wood and the 

cognac distillates of different ageing periods (the ageing from 2.5 to 15 years) 

 

Aldehyde 

Concentration of aldehydes / Data source 

in cognac distillates in extracts, 

mg/g of raw 

materials [43] 
[6] [7] [16] [30]* [38] 

Total of phenolic substances, 

g/dm3 
not applicable 0.398–1.013 

not 

applicable 
29.3–116.8 

Vanillin, mg/dm3 

(peak 

areas  

in the 

HPLC) 

0.1–1.6 0.19–2.41 2.053–3.953 0.2–2.4 0.013–0.80 

Siringic aldehyde, mg/dm3 0.2–2.8 0.63–7.84 2.275–7.533 up to 7.8 0.008–0.20 

Sinapic aldehyde, mg/dm3 0.5–2.4 0.33–0.87 
not 

applicable 
0.3–2.4 0.14–0.88 

Coniferylic aldehyde, mg/dm3 0.9–2.6 0.26–0.79 0.587–1.668 0.3–2.6 0.007–0.66 

Syringic aldehyde / vanillin 

ratio 
2–4 : 1 2 : 1 2–4 : 1 1.5–2.5 : 1 2–4 : 1 1 : 2–3 

Note. * Data are provided for waterless alcohol. 

 

When receiving extracts from the studied raw 

materials it is necessary to consider the features of their 

morphology. The features of morphology of the 

considered raw materials consist in the following: 

– the shell of pine nuts needs 1 year to be formed and is 

rich with lignin, as well as oak wood is; 

– camomile flowers need no more than one month to 

be formed and are not rich with lignin; 

– common St. John's wort herb and blooms need from 

two to three months to accumulate lignin before the 

end of blossom time. 

Taking into account the features of morphology of 

the considered raw materials, it is possible to assume 

that the rate of stages of degradation of lignin and 

accumulation of aromatic compounds under conditions 

of receiving extracts from the shell of pine nuts, wild 

camomile flowers and common St. John's wort herb 

should be the same (for example, in the extracts of 

shell of pine nuts), or higher than that of the similar 

processes in cognac wine materials. 

It is also possible to assume the participation of the 

polyphenolic compounds of extracts of nuts and herbs 

with a lower molecular weight which constitute more 

than 50% of extractive substances of these raw 

materials in the processes of hydrolysis, ethanolysis 

and oxidation [32, 36, 46]. In particular – tannins 

(Table 2) with the prevalence of hydrolyzed substances 

which are part of them [37, 47]. Therefore, it is 

possible to predict both the equal, and a higher content 

of aromatic aldehydes in the studied extracts and 

various alcoholic beverages made on their basis. 

The electrophoregrams given in Figures 1–3 show 

the composition of aromatic aldehydes in the aqueous-

alcoholic extracts of shell of pine nuts, wild camomile 

flowers and common St. John's wort herb. The analysis 

of electrophoregrams and the comparison of the 

obtained results (Table 3) to the literary data shows that 

the content of aromatic aldehydes in the undiluted 

extracts exceeds the levels of content of the 

corresponding aldehydes in the cognac distillates of 

different ages (Table 1). 

 

 
                       Retention time, min 

 

Fig. 1. Electrophoregram of aqueous-alcoholic extract of shell of pine nuts (2-time dilution). 
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                  Retention time, min 

 

Fig. 2. Electrophoregram of aqueous-alcoholic extract of wild camomile flowers (2-time dilution). 

 

 
              Retention time, min 

 

Fig. 3. Electrophoregram of aqueous-alcoholic extract of common St. John's wort herb (4-time dilution). 

 

Table 2. Content of total of tannins in the extracts of 

shell of pine nuts, wild camomile flowers and common 

St. John's wort herb 

 

Extract 

Сontent of total of tannins 

Data of the 

authors of the 

article, mg/dm3 

of the extract 

Reference 

data [Source] 

Pinus sibirica 

shell 
0.07 ± 0.01 

1.5–3.0% in 

the extract 

[29] 

Hypéricum 

perforatum 

herbs 

0.48 ± 0.05 

10.3–12% in 

the raw 

materials [37] 

Chamomílla 

recutita 

flowers 

0.34 ± 0.04 not applicable 

No doubt, the choice of extraction module with an 

increase of which a higher gradient of concentration of 

lignin containing material on the surface and, 

respectively, a higher speed of biochemical processes 

of hydrolysis and the subsequent oxidation of 

extractive polyphenolic substances is provided is of 

great importance in the achievement of similar levels of 

content of aromatic substances in extracts. 

It is authentically established that, as for four 

analyzed aromatic aldehydes, all the three extracts 

differ both from the freshly obtained oak wood extracts 

[43], and from the aged cognac distillates. Despite the 

forecasts, a content of aldehydes at the level equal or 

even higher than in the extract of shell of pine nuts has 

been revealed in the extracts of wild camomile flowers 

and common St. John's wort herb. Vanillin is the 

strongly prevailing aldehyde in the composition of 

extract of wild camomile flowers 

(96.42 ± 9.64 mg/dm3), the ratio of syringic aldehyde : 

vanillin in the extract shifts to 1:5. In the extract of 
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common St. John's wort herb, on the contrary, a 

predecessor of vanillin – coniferylic aldehyde 

(47.88 ± 4.80 mg/dm3) prevails. 

The extract of shell of pine nuts for which the 

established ratio of syringic aldehyde : vanillin is 

mostly approximated to the corresponding value for 

cognac distillates and is 1:2.3 can be considered the 

most balanced as for the ratio of the noted aromatic 

aldehydes. 

It is also necessary to note that there is no direct 

correlation between the content of aromatic aldehydes 

in the experimental mixture of extracts – an imitation 

of distilled drink (Fig. 4) and the content of these 

aldehydes in the initial extracts (Table 3). Presumably, 

processes of the second oxidation stage, with the 

formation of products of oxidation of aromatic 

aldehydes, first of all – vanillin which is formed of 

coniferylic aldehyde continued in the simulated drink 

within three weeks before performing an 

electrophoretic study. 

As an alternative hypothesis, it is also possible to 

consider the oxidation of aromatic aldehydes to 

syringic and vanillic acids continuing in the blend. In 

particular, the actual concentration of syringic aldehyde 

in the experimental blend is the basis of the similar 

hypothesis. At the same time, this hypothesis demands 

additional instrument-based confirmation – a study of 

composition of aromatic acids in the individual extracts 

and the experimental blend. 

It is known that vanillin and syringic aldehyde have 

a more characteristic and intensive aroma than their 

predecessors – coniferylic and sinapic aldehydes, and 

give pleasant vanilla tones to drinks [38]. The threshold 

concentration of smell with the concentration of ethyl 

alcohol in the drink of 40% vol. for vanillin is 0.01 

mg/dm3, and the threshold of taste in cognac alcohols is 

0.1 mg/dm3. The increase in the concentration of 

vanillin to 30 mg/dm3 provides the distortion and 

deterioration in the taste and aroma of drink. The 

threshold concentration of aroma and taste for 

coniferylic aldehyde is 3 and 10 mg/dm3 respectively, 

for syringic aldehyde is 50 and 100 mg/dm3. Sinapic 

aldehyde can be felt only with the concentration of no 

less than 200 mg/dm3 [38]. Therefore, taking into 

account the obtained results and threshold 

concentrations of taste and smell of individual aromatic 

aldehydes, the aqueous-alcoholic extracts of the 

vegetable raw materials considered in the work can be 

used for the direct simulation of taste and "bouquet" of 

alcoholic beverages. 
 

 
                     Retention time, min 

 

Fig. 4. Electrophoregram of experimental mixture of extracts – imitation of distilled drink. 

 

Table 3. Content of characteristic aromatic aldehydes in the aqueous-alcoholic extracts of vegetable raw materials and 

the experimental blend (an imitation of distilled drink) 

 

 

Aldehyde 

Concentration of aldehydes, mg/dm3 

in aqueous-alcoholic extracts 
in a blend of extracts 

Pinus sibirica 

shell 

Chamomílla 

recutita flowers 

Hypéricum 

perforatum herbs design* actual 

Vanillin 20.00 ± 1.95 96.42 ± 9.64 18.52 ± 1.85 4.51 ± 0.45 13.22 ± 1.30 

Syringic aldehyde 8.55 ± 0.90 19.36 ± 1.94 10.91 ± 1.10 1.41 ± 0.15 0.69 ± 0.14 

Sinapic aldehyde 17.55 ± 1.80 12.42 ± 1.24 9.65 ± 1.00 2.03 ± 0.20 5.12 ± 0.62 

Coniferylic aldehyde 22.04 ± 2.20 29.40 ± 2.94 47.88 ± 4.80 3.35 ± 0.32 0.35 ± 0.03 

Syringic aldehyde / 

vanillin ratio 
1 : 2.3 1 : 5 1 : 1.7 1 : 3.2 1 : 19 

Note. * The value is calculated on the basis of experimental data on the content of aromatic aldehydes in individual extracts taking into account their 

prescription dosage when obtaining a blend  (see Study methods). 

мин

87

m
A

U

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 С

и
н
а
п
о
в
ы

й
 а

л
ь
д
е
ги

д
 5

.1
2
3
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
К
о
н
и
ф

е
р
и
л
о
в
ы

й
 а

л
ь
д
е
ги

д
 0

.3
5
2
2
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 С

и
р
е
н
е
в
ы

й
 а

л
ь
д
е
ги

д
 0

.6
9
2
8
  

  
  
  
  
  
  
  
  
  
В

а
н
и
л
и
н
 1

3
.2

2
  

S
in

ap
ic

 a
ld

eh
y

d
e 

5
.1

2
3
 

C
o

n
if

er
y

li
c 

al
d

eh
y

d
e 

0
.3

5
2

2
 

S
ir

in
g

ic
 a

ld
eh

y
d

e 
0

.6
9

2
8
 

V
an

il
li

n
 1

3
.2

2
 



ISSN 2310-9599. Foods and Raw Materials, 2017, vol. 5, no. 1 

151 

Taking into account that in the course of storage of 

distilled drinks the hydrolysis and oxidation of 

polyphenolic compounds and aromatic aldehydes 

continue, it is possible in our case to predict a further 

increase in the content of syringic aldehyde and 

vanillin in the drinks on the basis of the extracts 

considered in this article. The character and dynamics 

of these processes demand a further study. 

 

CONCLUSIONS AND RECOMMENDATIONS 

The obtained data on the content of aromatic 

aldehydes in the extracts are one of the evidence of 

similarity of the processes proceeding when receiving 

extracts from nuts and herbs, and the processes making 

a basis of technology of cognac production. The 

submitted data on the content of aromatic aldehydes in 

the considered extracts can be used for the direct 

simulation of "bouquet" of distilled drinks on their 

basis [48]. In the long term, the obtained data can be 

put in a basis of techniques of technological express 

control of readiness of aqueous-alcoholic extracts and 

authenticity of new drinks in investigation practice. 

The existence of four characteristic aromatic 

aldehydes and other volatile components inherent in 

cognac production in the composition of the studied 

extracts testifies to a potential possibility of 

substitution of cognac distillates to cheaper raw 

components. In this regard there is a need of collection 

of information and formation of special statistical 

database on the structure and content of aromatic 

aldehydes in extracts and finished goods on the basis of 

vegetable raw materials which are widely used by 

Russian enterprises when producing drinks of the 

distillates group. 
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