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Abstract. The use of local non-conventional raw materials will allow 
significantly enriching unfortified fruit wines with ascorbic acid and phenolic 
substances and make it possible to obtain products with increased biological 
value. The paper considers black elderberries grown in the forest steppe zone of 
Ukraine. It has been determined that they contain 12–13% of soluble solids, 
6.9–8.1 of sugars, 0.93–1.2% of titratable acids, 33.4–53.1 mg/100 g of ascorbic 
acid, and 2331–3888 mg/100 g of phenolic substances. The pressing process 
and its dependence on the method of treating berries have been studied. It has 
been proved that juice extraction from black elderberries is the highest when 
they are pretreated with heat at 98±2°C for 3–5 minutes, with 15% of water 
added. Depending on the treatment method, juices retain ascorbic acid (15.8–
33.4 mg/100 g) and phenolic substances (2538–3888 mg/100 g), which 
indicates their high biological value. Juices like these can be used to improve the 
biological composition of blended juices and wines. To ferment high-sugar 
black elderberry must, active dry yeast was used, namely the yeast races EC-
1118 of the genus Saccharomyces bayanus (France) and ENSIS LE-1 or ENSIS 
LE-5 of the genus Saccharomyces cerevisiae (Spain). The musts were 
fermented for 36–62 days. The period of vigorous fermentation coincides with 
the period of initial fermentation and ends in 9–10 days, with accumulation of 
12–14% of ethanol by volume. Unfortified wine materials obtained from black 
elderberries contain 22–38.3 mg/100 g of ascorbic acid (its content in wine 
materials is by 7.8–49.55% lower than in fresh berries) and 1750–3510 mg/100 
g of phenolic substances (which is lower by 9.7–39.6%, as compared with fresh 
elderberries). The active acidity of black elderberry wine materials is 3.90–4.09 
pH units, depending on the yeast race. A similar difference has been found for 
the redox potential (160–176 mV), which indicates that the wine materials from 
black elderberries are low-oxidised. The intensity of colour of the wine 
materials obtained from black elderberries (D420 + D520) varied from 3.08 to 
3.20, and the colour shade from 0.88 to 0.92, which is typical of young red 
wines. These wine materials can be used to increase the quality and biological 
value of blended wines.  
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Introduction. Formulation of the problem 
 

Since the potential of conventional raw materials 

is nearly exhausted, today’s topical issue is how to use 

highly-promising non-conventional ones in the food 

processing industry. To create innovative products, 

manufacturers widely use synthetic colourants and 

flavouring agents. However, these have been arousing 

customer’s strong aversion lately, which can hardly 

add to the products’ popularity. On the other hand, 

there is a problem that customers are finding more and 

more urgent: how to stay healthy in the adverse 

environment. Total deficiency of immunosupportive 

and immune-enhancing natural substances results in 

higher occurrence of diseases of civilisation. That is 

why today’s main concern is finding plants rich in 

bioactive substances that can withstand adverse 

environmental factors and checking whether these 

plants can prove useful in developing innovative 

foodstuffs. 

mailto:matenchuk77@gmail.com
http://creativecommons.org/licenses/by/4.0
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Black elderberry is a medicinal plant. Its glossy 

berries are coloured dark purple to almost black. They 

contain 13.2–17.2% of soluble solids, 3.6–10.1% of 

total sugars, 2.0–5.6 g/dm
3
 of titratable acids, 10.8–

17.1 g/dm
3
of colouring substances, 0.55–0.63% of 

pectic substances, 51.0–53.5 mg% of vitamin C [1]. 

However, black elderberries are not consumed fresh, 

and wines from them are only homemade. In Ukraine, 

no wines using black elderberries are manufactured 

industrially. 

That is why beverage manufacturers should consider 

using these berries. Bioactive substances contained in 

them can help develop new wine products of higher 

biological value, which makes this research topical. 
 

Analysis of recent research and publications 
 

Black elderberry (Sambucus nigra L.) is a 

foliaceous shrub common in Europe, Asia, and North 

America. Its berries and flowers are used to make 

syrups, jams, pies, wines, etc. Besides, due to its 

antioxidant properties, it is applied in traditional 

medicine [2]. 

The plant grows (mostly wild) throughout 

almost all Ukraine in forests and shrubs, in wood-

felling areas [3]. 

A black elderberry production system is being 

developed in Hungary [4]. Elderberry is organically 

grown in Switzerland, primarily for its flowers that are 

used to manufacture sweets [5]. The Polish scientists 

researched whether black elderberries collected in 

Lublin Province were safe to consume [6]. 

Black elderberry is a medicinal plant. In ancient 

times, countrymen regularly used it in their diet. In 

spring, they added its fresh sprouts to salads. Juice 

obtained from berries after fermentation was used to 

make strong alcoholic infusions. 

The plant’s berries, flowers, leaves, and bark find 

their application in folk medicine. Fresh and dried 

elderberries have properties beneficial for successful 

treatment and prevention of ulcers and hepatitis. Fresh 

elderberries are very useful against neuralgia, and dried 

elderberries are used to treat such a rare and serious 

disease as malaria. Medical investigations prove 

elderberry’s healing potential to be so huge that the 

plant is recommended as an additional remedy for 

stomach and skin cancers [7-10]. 

Black elderberry juice, rich in antioxidants, 

inhibits the spread of the influenza virus. This antiviral 

activity is due to anti-cyanide compounds, in 

particular, cyanidin-3-glucoside and 

phytonutrients [11,12]. Sambucol, a product based on 

standardised black elderberry extract, helps against 10 

influenza virus strains and reduces the period of 

influenza symptoms manifestation to 3–4 days. 

Sambucol is also an immune protector and 

immunostimulant when it is given to cancer or AIDS 

sufferers in combination with other treatment methods 

(chemotherapy, etc.) [13]. 

Numerous methods folk medicine offers to treat a 

number of diseases involve using black elderberries [14]. 

Elderberries belong to plants that are the highest in 

anthocyanins. For example, in powdered elderberries, the 

total content of monomeric anthocyanin is very high, 

making up to 13 mg/g (cyanidin-3-glucoside) [15]. 

Antioxidant properties are characteristic of both 

flowers and berries of the plant. Berries are rich in 

anthocyanins, in particular, they contain  

O-sambubioside, and flowers are high in polyphenols, 

especially in chlorogenic acid and rutin [16]. 

The research conducted in the EU has shown that 

total phenolic substances, including gallic acid, p-

Coumaric acid, anthocyanins, flavanols, and flavonols, 

are the main factors promoting antioxidant activity. 

Juices from elderberries and pomegranates were found 

to be the richest in phenol and to have the highest 

antioxidant activity [17]. 

Elderberries are used to cook pies, jellies, punches, 

wines, or liqueurs, and are ingredients in many herbal 

medicines and dietary supplements. Elderberry-based 

products can provide, diuretic, antioxidant, and 

immunostimulant activities that offer protection against 

cold and influenza [18]. Due to the antioxidant and 

antimicrobial activities of fruit extracts (including 

those from elderberries), they can be considered good 

components for designing new functional foods and 

beverages, as well as nutraceuticals [19]. A correlation 

was established between the antioxidant activity of 

wines and the content of polyphenols. The correlation 

coefficient was r=0.95 [20]. 

Manufacturing and storage technologies affect the 

content of phenolic and colouring compounds in 

wines [21, 22]. To extract juice effectively from raw 

fruit and berries, they are treated by different methods: 

with pectolytic enzyme preparations, heating, 

electroplasmolysis, freezing, etc. A treatment method 

determines the amount and quality of juice obtained, 

and each one has its advantages and disadvantages, 

depending on the kind of fruit [23–27]. 

Producing unfortified wines from fruit and berries 

requires fermentation of must with a high initial sugar 

content. That is why choosing the right yeast race is so 

important to obtain wine materials of the required 

quality [28–30]. 

There has not been enough research on 

manufacturing natural unfortified wine materials from 

black elderberries. The aspect especially understudied 

is juice extraction, and selection of proper active dry 

yeast remains a topical problem. So, improving the 

effect that yeast races and methods of pretreatment of 

black elderberries have on the quality of unfortified 

wine materials is a point worth further investigation. 

The purpose of the research is developing 

unfortified beverages of improved biological value 

using wine materials obtained from black elderberries. 

To this end, the following objectives were set: 
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– to study the content of the chemical components 

in black elderberries grown in the Ukrainian forest 

steppe zone; 

– to determine an efficient method of extracting 

juice to produce unfortified wine materials; 

– to obtain wine materials from black elderberries 

suitable for unfortified wine production with the use of 

five yeast races; 

– to research the physicochemical parameters, 

indirect quality indicators, and optical characteristics of 

wine materials from black elderberries; 

– to establish the best yeast race for fermentation 

of musts from black elderberries; 

– to study the contents of ascorbic acid and 

phenolic substances in unfortified wine materials from 

black elderberries. 
 

Research materials and methods  
 

The object of the research was wild black 

elderberries collected in the village of Rodnykivka 

(Uman Region, Cherkasy District). The studies were 

conducted in the research and production laboratory of 

the Food Products Technology Department (Uman 

National University of Horticulture) and in the 

processing laboratory at the Institute of Horticulture of 

the National Academy of Agrarian Sciences of 

Ukraine. In 2017, after berries were sorted, washed, 

and destalked, the extraction of juice was inspected in 

four ways. The reference sample: juice was extracted 

from pretreated berries by pressing. Variant 1: 10–15% 

of boiled drinking water was added to pretreated 

berries and heated to 98±2°C for 3–5 minutes; after 

cooling down to 18–20°C, juice was extracted by 

pressing. Variant 2: pretreated elderberries were first 

frozen down to -18°C in a refrigerating chamber; then 

the berries were defrosted, and juice was extracted by 

pressing. Variant 3: the enzyme preparation 

Fructozyme was added to crushed berries, then they 

were rested for 30 min at 45°C, and juice was extracted 

by pressing. 

The post-treatment pressing was carried out 

using a laboratory press. The juices obtained by the 

above methods (except for the one obtained in 

variant 1), were pre-pasteurised for 3–5 min at 80°C. 

To the must, a calculated amount of white sugar was 

added, and the initial sugar concentration was 

brought up to the required level. After the must was 

cooled down to 18–20°C, regenerated active dry 

yeast of the race EC-1118 was added to it. In 2018, 

after berries were prepared, washed, sorted, and 

destalked, they were pressed, heat-treated at 98°C 

for 3–5 min, with 15% of drinking water added 

(variant 1), then cooled down and pressed on a 

laboratory press. To the juice obtained, a calculated 

amount of white sugar was added, and thus must 

was prepared. The must was then poured into sterile 

containers, and active dry yeast was added to it, 

according to the manufacturers’ recommendations 

(20 g per 100 l of must). The following yeast races 

were used: EC-1118 (France, reference sample), 

ENSIS LE-C1, ENSIS LE-1, ENSIS LE-5, ENSIS 

LE-6 (Spain). The fermentation temperature in the 

musts was 18–25°C, and the process was under 

control. With fermentation finished, lees compacted, 

and wine material clarified, the must was drawn off 

the lees and kept in a container at 10–12°C. 

The physicochemical quality parameters were 

determined by standard methods. The mass fraction 

of soluble solids in the berries was measured 

according to DSTU (State Standard of Ukraine) ISO 

2173:2007 (ISO 2173:2003, IDT), the density by the 

areometric method (DSTU 4112.1:2002), the mass 

fraction of sugars by direct titration (DSTU 4112.5-

2002), the mass fraction of titratable acids in the 

wine materials was found titrimetrically (DSTU 

4112.13-2002), the ethanol volume fraction was 

measured according to DSTU 4112.3-2002, the mass 

concentration of volatile acids was determined using 

stepped distillation (DSTU 4112.14-2002). The pH 

(active acidity) and the redox potential were 

determined by the conventional procedures and 

according to the instrument certificate using a pH 

meter AD-130. The optical densities D420, D520 were 

measured in a 1-mm thick cuvette, with calculations 

of the optical characteristics of the wine 

materials [31]. The ascorbic acid content was found 

by the iodate method according to DSTU 

7803:2015, and phenolic substances were 

determined in terms of gallic acid [31]. The reagents 

used to determine ascorbic acid were hydrochloric 

acid (CP, Russia), potassium iodide (pharm., India), 

hypoiodous potassium (CP, Ukraine). To determine 

phenolic substances, the reagents were obtained 

from OOO Chimlaborreaktiv: Folin–Ciocâlteu 

reagent (AR, Ukraine), gallic acid (pharm., from 

Merck), sodium carbonate (pharm., Ukraine). The 

chemical and technological assessment of the yeast 

races was carried out by their physicochemical 

parameters. The best yeast race was determined by 

A. Tokar’s method [32]. 

The studies were carried out no less than in 

triplicate. The findings were processed with Microsoft 

Excel software. 
 

Results of the research and their discussion  
 

The mandatory quality characteristics of wine raw 

materials are the mass fractions of soluble solids, 

sugars, and titratable acids. The essential parameters of 

biological value are the contents of ascorbic acid and 

phenolic substances. 

The results obtained from the studies of the 

content of these chemical components in the raw 

materials are presented in Table 1. 

 

 



Хімія харчових продуктів і матеріалів. Нові види сировини / Chemistry of food products and materials. New raw materials 

 

 

Харчова наука і технологія / Food science and technology 64 Volume 15 Issue 2/ 2021 
 

Table 1 – Components of the chemical composition of fresh black elderberries 
 

Year of 

harvesting 

Mass fraction of 

soluble solids, % 

Content of 

sugars, 

% 

titratable 

acids, % 

ascorbic acid, 

mg/100 g 

phenolic substances, 

mg/100 g 

2017 13.0 8.1 1.20 33.4 3888 

2018 12.0 6.9 0.93 53.1 2331 

LSD05 0.2 0.9 0.09 8.6 494 
 

On comparison of the results of studying black 

elderberries in 2017 with the results obtained in 2018, 

it becomes clear that accumulation of the chemical 

components depended on the environmental conditions 

of a certain year. Thus, in 2017, the level of soluble 

solids accumulated in berries was higher by 1%, that of 

sugars was higher by 1.2%, and that of titratable acids 

was higher by 0.27%. The berries collected in 2017, as 

compared with those in 2018, were far richer in 

phenolic substances (by 1.7 times). However, they 

contained by 1.6 times less ascorbic acid. 

So, black elderberries can accumulate 12–13% of 

soluble solids, 6.9–8.1% of sugars, 0.93–1.2% of 

titratable acids, 33.4–53.1 mg/100 g of ascorbic acid, 

and 2331–3888 mg/100 g of phenolic substances. 

The research has allowed finding the average 

quantities of the berries wasted or lost when processed 

into juices, which made up 33% of the weight of the 

raw materials. The yield of juice in variants 2 and 3 did 

not differ significantly from that in the reference 

variant. This does not exceed LSD05, that is why these 

methods of treatment had no appreciable effect on 

increasing the yield of black elderberry juice. With 

variant 1 applied, though, the difference between these 

findings is quite significant, being twice as big as 

LSD05. Thus, this pretreatment method has shown a 

positive result, and we can recommend heat treatment, 

with 15% of water added, as a way to increase the 

yield of juice from elderberries (Table 2). 

A method of treating black elderberries had an 

effect on the physicochemical characteristics of juices, 

too (Table 2). With heat treatment at 98±2°C, with 

15% of water added, the mass fraction of soluble solids 

was lower by 3%, as compared with other variants, 

which had an impact on the juice density and on other 

parameters. 

In this variant, the sugar content was by 1.5 times 

lower than it was in other ones. That is why more sugar 

will be expended while preparing must from juice 

obtained by this variant. 

There are substantial and significant differences in 

the mass concentration of titratable acids in juices. In 

the juice obtained in the reference variant, this 

parameter was only by 0.3 g/dm
3
 higher than it was in 

variant 1. This difference is smaller than LSD05, so 

these juices can be viewed as having about the same 

content of titratable acids. 

The juice obtained from the berries after they had 

been frozen contained more titratable acids (by 1.0 

g/dm
3
) than the reference sample did, and the juice 

from crushed berries treated with enzyme preparations 

contained by 2.7 g/dm
3
 more of them. These 

differences exceed LSD05. They are substantial and 

significant and prove that a method of pretreating 

berries has an effect on the content of titratable acids in 

juice. 

By the content of bioactive substances (including 

ascorbic acid) and phenols, the reference variant is 

preferable. It contained 1.3 times as much of ascorbic 

acid as in the variants involving heat and enzymatic 

treatment, and 2.1 times as little of ascorbic acid as in 

the juice obtained from frozen berries. 

As for the content of phenolic substances, the 

largest amount of them was destroyed during treatment 

with the enzyme preparation. This juice contained by 

1.5 times less of them than the reference did. 
 

Table 2 – Yield of juice and the physicochemical quality characteristics of juices depending 

on the method of treatment of black elderberries 
 

Method of treatment 

Yield of 

juice, 

% 

Mass fraction 

of soluble 

solids, % D
en

si
ty

, 

g
/c

m
3
 Mass concentration of 

sugars, 

g/dm3  

titratable 

acids, 

g/dm3  

ascorbic 

acid, 

mg/100 g 

phenolic 

substances, 

mg/100 g 

No treatment (reference) 61.15 13.0 1.068 87.9 11 .0  33.44 3888 

Heat treatment: heating to 

98±2°С for 3–5 min 

(variant 1 ) 

73.65 10.0 1.045 59.9 10.7 26.40 3618 

Preliminary freezing of the 

berries (-18°С) (variant 2 ) 
62.30 13.0 1.063 87.9 12 .0  15.84 3348 

Treating the crushed 

berries with the enzyme 

preparation Fructozyme 

(variant 3) 

63.00 13.0 1.064 87.9 13.7 26.40 2538 

LSD0 5  5.6 0.2  6.1  0.9 1.92 310 
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In the other variants, the mass concentration of 

phenolic substances was higher, but still it was smaller 

than in the reference variant. In particular, the juice 

from berries treated in water at 98±2°C contained by 

1.1 times smaller amount of these substances, and in 

the juice from frozen berries, there was by 1.2 times 

less of them. 

Thus, the yield and characteristics of juice depend 

on the methods of treating black elderberries before 

juice is extracted. The yield of black elderberry juice is 

the highest when the berries are pretreated by heat at 

98±2°C for 3–5 min with 15% of water added. 

Depending on the treatment, juices retain ascorbic acid 

(15.8–33.4 mg/100 g) and phenolic substances (2538–

3888 mg/100 g), which indicates their high biological 

value. Juices like these can be used to improve the 

biological composition of blended juices and wines. 

In 2017, must fermentation was quite an intensive 

process, which, in all variants, ended no later than in 

36 days. The physicochemical quality characteristics of 

wine materials are shown in Table 3. A method of 

pretreating black elderberries had an effect not only on 

the accumulation of ethanol by volume, but on other 

physicochemical parameters of the wine materials as 

well. In particular, it determined the mass 

concentration of invert sugars in the wine materials, 

which depended on the initial mass concentration of 

sugars in musts and on the amount of sugars used by 

yeast in the course of fermentation. 

With heat pretreatment at 98±2°C and addition of 

15% of water, the volume fraction of ethanol was 

smaller by 0.8%, as compared with the reference 

variant, but in the variant where crushed berries were 

treated with the enzyme preparation, the ethanol 

volume fraction was larger by 0.3%. The reference 

sample and the must from berries that had been frozen 

had the same mass concentrations of titratable acids 

and the same quantities of ethanol. 
 

Table 3 – Physicochemical characteristics of the wine materials under study obtained 

from black elderberries harvested in 2017 
 

Method of treatment 
Ethanol by 

volume, % 

Mass concentration, g/dm3, of Content, mg/100 g, of 

sugars titratable acids 
residual 

extract 
ascorbic acid 

phenolic 

substances 

No treatment 

(reference) 
15.9 0 5.8 48.5 30.8 3375 

Heating to 98±2°C 

(variant 1) 
15.1 90 6.6 65.9 26.4 3510 

Freezing the berries to -18°C 

(variant 2) 
15.8 0 5.8 43.3 26.4 2592 

Treating the crushed berries 

with the enzyme preparation 

(variant 3) 

16.2 – 7.3 47.0 22.0 2349 

LSD05 0.4 – 0.6 3.1 2.5 258 

 

The must with heat pretreatment contained the 

smallest amount of ethanol, but this sample had the 

highest mass concentration of the residual extract – 

65.9 g/dm
3
. This is by 17.4 g/dm

3
 higher than in the 

reference sample, by 22.6 g/dm
3
 higher than in variant 

2, and by 18.9 g/dm
3
 higher than in the sample treated 

with the enzyme preparation. These differences far 

exceed LSD05=3.1, are substantial and significant, and 

prove that a method of treating berries affects the 

residual extract content and the concentration of 

titratable acids. Of the latter, the lowest level (5.8 

g/dm
3
) was retained after fermentation in the musts 

with no pretreatment and in those obtained from 

berries that had been frozen. Conversely, the must 

where the crushed berries had been pretreated with the 

enzyme preparation retained titratable acids by 1.5 

g/dm
3
 more than the reference sample and variant 2 

did, and by 0.7 g/dm
3
 more than it was in variant 1. 

These differences exceed LSD05, so we can say that 

fermentation was accompanied by different losses of 

titratable acids in the musts. By the ascorbic acid 

content, the reference is the preferable variant, as it 

contained by 4.4 mg/100 g more of the vitamin than 

variants 1 and 2 did. 

The biggest loss of ascorbic acid (by 8.8 mg/100 g 

less of it than in the reference sample) is observed in 

the wine material where the crushed berries were 

pretreated with the enzyme preparation. These 

differences, too, exceed LSD05 and thus confirm again 

that treatment affects the biological value of wine 

materials. The wine materials retained 65.9–92.2% of 

the ascorbic acid contained in the fresh berries 

collected in 2017. 

As for the content of phenolic substances, their 

smallest quantity retained (by 1.4 times less than in 

the reference) was observed in the variant where 

crushed berries had been treated with the enzyme 

preparation. Their highest content was in the variant 

with heat pretreatment of the berries, and the biggest 

loss was observed during the preliminary freezing of 

the berries and treatment of crushed berries with the 

enzyme preparation. This can be explained by 

inactivation of oxidative enzymes during heat 

treatment. The wine materials retained 60.4–90.3% 

of the phenolic substances contained in the fresh 

berries collected in 2017. 

Yeast is an important prerequisite of good 

alcoholic fermentation. That is why, in 2018, we 
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carried out research to establish the yeast races most 

suitable for fermentation of musts obtained from black 

elderberries. Earlier, A. Tokar [32] had conducted 

similar research. She had found that the best races to 

ferment musts from black elderberries were 

Vyshneva 33, Moskva 30, and the race EC-1118 of 

active dry yeast Saccharomyces bayanus. Lately, the 

market has been flooded with various kinds and races 

of active dry yeast, so it should be checked how 

suitable they are for fermentation of musts produced 

from fruit and berries, in particular, from black 

elderberries. 

Table 4 presents the calculation of must from 

juices of black elderberries harvested in 2018. 

In 2018, the expenditure of sugar was 180.3 g per 

1 dm
3
 of must. 

The results of monitoring the fermentation of the 

musts are shown in Fig. 1. In 2018, the period of initial 

fermentation of the musts (Fig. 1) coincided with their 

vigorous fermentation. By the third day, the musts had 

accumulated 5.8–7.7% of ethanol, and the average 

intensity of the process was 1.9–2.6 vol% a day. It can 

be stated that vigorous fermentation ended in 5 days, 

and its average rate was 2.2–2.6 vol% a day. Further, 

the process slowed down noticeably, and the volume 

fraction of ethanol increased but insignificantly: from 

day 5 to day 10, this parameter in the musts only 

increased by 0.2–1.2 (depending on the yeast race). 
 

Table 4 – Preparation of must in 2018 
 

Material 
Quantity Density, 

kg/dm3 

Invert sugar content Content of acids in terms of malic acid 

dm3 kg g/100 cm3 kg g/dm3 kg 

Juice from black 

elderberries 
10.00 10.54 1.054 6.9 0.69 0.93 0.0093 

Sugar 1.26 2.03(2.026)   2.14   

Must 11.26 12.57 1.116 25.1 2.83 8.3 0.0093 
 

 

 
Fig. 1. Dynamics of ethanol accumulation depending on the yeast race (2018), LSD05=0.2 vol% 

 

Up to day 27, the ethanol volume fraction in the 
variant with the yeast race EC-1118 (reference) reached 
13.4%, and the variants with other races contained less of 
it (by 0.3–0.8%). Only in the variant with the race ENSIS 
LE-1, the volume fraction of ethanol was at the same level 
as that in the reference sample. The difference with which 
the fermentation in this variant ended (0.1 vol%) was 
nonsignificant. During secondary fermentation, which 
lasted from day 10 to day 54, the intensity of ethanol 
accumulation was 0.02–0.023 vol% a day. Conversely, at 
the final stage (day 54 to day 62), the intensity increased 
and reached 0.075–0.150 vol% a day. In our opinion, this 
is due to the completion of biochemical transformations 
of substances in the must. 

In 2018, the maximum ethanol volume fraction 
during must fermentation resulted from application of the 
races EC-1118 (reference) and ENSIS LE-1: they utilised 
almost all invert sugar (Table 5). The loss of titratable 

acids during fermentation was bigger with the race ENSIS 
LE-5, and in this variant, no loss was observed. 

There were, though, losses in the variants with other 
races: EC-1118 (reference) – 14.5%, ENSIS LE – C1 – 
15.7%, ENSIS LE-1 – 13.3%, ENSIS LE-6 – 13.3% (see 
Tables 4, 5). In all the variants, the content of volatile 
acids is below the permissible level of 1.3 g/dm

3
. The 

smallest quantity of volatile acids accumulated was 
observed in the variants with the races EC-1118 
(reference) and ENSIS LE-6. 

By the mass concentration of residual extract, the 
race ENSIS LE-1 is to be preferred. 

Table 6 gives the results of calculations done to 
determine the best yeast race. The active dry yeast 
races most suitable for fermentation of black elderberry 
musts were EC-1118 (reference), ENSIS LE-1, and 
ENSIS LE-5. They can be recommended for 
fermentation of black elderberry musts when preparing 
unfortified wine materials. 
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Table 5 – Physicochemical quality characteristics of the wine materials from black elderberries harvested  

in 2018 

Yeast race 
Ethanol by 

volume, % 

Mass concentration, g/dm3, of 
Mass concentration of 

ascorbic acid, mg/dm3 
residual 

sugars 

titratable 

acids 

volatile 

acids 

residual 

extract 

ЕС-1118 

(reference) 
14.6 3.0 7.1 1.06 27.40 317 

ENSIS LE - C1 14.4 6.0 7.0 1.16 24.45 268 

ENSIS LE-1 14.6 3.0 7.2 1.20 29.81 317 

ENSIS LE-5 14.3 10.0 8.4 1.22 22.95 383 

ENSIS LE-6 14.3 8.0 7.2 1.10 22.35 295 

LSD05 0.2 0.5 0.2 0.05 1.47 51 

 

Table 6 – Chemical and technological assessment of the yeast races according to the wine materials 

from black elderberries collected in 2018 

Yeast race 
By the duration of 

fermentation 

Assessment by the content of 
Summative 

assessment alcohol 
residual 

sugar 

loss of 

titratable acids 

volatile 

acids 

residual 

extract 

EC-1118 (reference) 1.0 0.95 1.0 0.00 1.00 0.86 4.81 

ENSIS LE-C1 1.0 0.85 0.85 0.00 0.90 0.46 4.06 

ENSIS LE-1 1.0 1.00 1.00 0.07 0.86 1.00 4.93 

ENSIS LE-5 1.0 0.80 0.65 1.00 0.84 0.33 4.62 

ENSIS LE-6 1.0 0.80 0.75 0.07 0.96 0.25 3.83 
 

The mass concentration of ascorbic acid in the 

wine materials was compared with its content in fresh 

berries (Tables 1, 5). The comparison has shown that 

the unfortified wine materials retained 50.5 to 72.1% 

of its amount in fresh berries. In an average sample of 

wine materials from black elderberries harvested in 

2018, the mass concentration of phenolic substances is 

1750 mg/dm
3
, which makes 75% of their amount found 

in fresh berries. 

Active acidity affects the taste and microbiological 

stability of wine materials. This parameter depended 

on the yeast race. In the wine materials from black 

elderberries, it was 3.9–4.09 pH units (Table 7). Wine 

materials from black elderberries are low-oxidised. The 

redox potential is within 160–176 mV. 
 

Table 7 – Active acidity and redox potential  

of the unfortified wine materials from black 

elderberries 
 

Yeast race 
Active acidity, 

pH unit 

Redox potential, 

mV 

EC-1118 

(reference) 
4.01 168 

ENSIS LE-C1 4.09 160 

ENSIS LE-1 3.95 173 

ENSIS LE-5 3.90 176 

ENSIS LE-6 3.90 175 

LSD05 0.05 3.5 
 

The optical characteristics of wine materials and 

wines are, first and foremost, indicative of their quality, 

age, and the specific features of the technology used. A 

wine’s colour allows judging about its age and 

composition. Some specific features of the colour can be 

evidence of flaws, defects, or diseases of the wine [31]. 

The intensity of the colour in wine materials from 

black elderberries is quite high, far higher than that of 

grape materials and wines (Table 8). The shade of 

colour indicated that red colourants predominate in the 

wine materials. 

By Z. Kyshkovsky and A. Merzhanian’s data [33], 

in young red wines, anthocyanins prevail, the colour 

intensity ranges 1–3, and the colour shade is less 

than 1. Our studies confirm these findings. 
 

Table 8 – Optical characteristics, colour 

intensity, and colour shade of the wine materials 

from black elderberries harvested in 2018 
 

Yeast race D420 D520 

Colour 

intensity, 

I =D420 

+D520 

Colour 

shade, 

T = 

D420/D520 

EC-1118 

(reference) 
1.50 1.70 3.20 0.88 

ENSIS 

LE-C1 
1.50 1.63 3.13 0.92 

ENSIS LE-1 1.48 1.66 3.14 0.89 

ENSIS LE-5 1.48 1.66 3.14 0.89 

ENSIS LE-6 1.44 1.64 3.08 0.88 

LSD05 0.02 0.02   
 

The problem deserves to be studied further. 

Probably, prior to determining the optical 

characteristics, black elderberry wine materials should 

be diluted, at a ratio of 1:1, with distilled water, so as 

to reduce the values of the optical characteristics to a 

level suitable for a spectrophotometer. 

So, a yeast race used takes part in the formation of 

the quality of wine materials. During must 

fermentation, it affects ethanol accumulation, the 

physicochemical and indirect quality indicators, and 
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the degree of retention of bioactive substances in wine 

materials. 

Field testing of the research results. The 

findings can be used to make unfortified dessert fruit 

wines Skarby Sofii (ТІ 00011050-244-2008) and 

Mnoholita (ТІ 3741967-291-2013) at enterprises 

manufacturing wines from fruit and berries, as well as 

at farming and household enterprises. 
 

Conclusions  
 

1. Black elderberries can contain 12–13% of 

soluble solids, 6.9–8.1% of sugars, 0.93–1.2% of 

titratable acids, 33.4–53.1 mg/100 g of ascorbic acid, 

and 2331–3888 mg/100 g of phenolic substances. 

2. The yield of juice and the physicochemical 

quality parameters depend on the methods of 

pretreating black elderberries prior to juice extraction. 

The highest yield of juice from black elderberries was 

after heat pretreatment at 98±2°C for 3–5 min, with 

addition of 15% of water. Depending on the 

pretreatment method, juices retain ascorbic acid (15.8–

33.4 mg/100 g) and phenolic substances (2538–3888 

mg/100 g), which indicates their high biological value. 

Juices like these can be used to improve the 

composition of blended juices and wines. 

3. To ferment high-sugar musts from black 

elderberries, the following races of active dry yeast can 

be recommended: EC-1118 of the genus 

Saccharomyces bayanus (France), and ENSIS LE-1 or 

ENSIS LE-5 of the genus Saccharomyces cerevisiae 

(Spain). The musts are fermented for 36–62 days. The 

period of vigorous fermentation coincides with the 

period of initial fermentation and ends in 9–10 days, 

with accumulation of 12–14% of ethanol by volume. 

4. Unfortified wine materials from black 

elderberries retain 22–38.3 mg/100 g of ascorbic acid 

(which is 50.5–92.2% of its content in fresh berries) 

and 1750–3510 mg/100 g of phenolic substances 

(which is 60.4–90.3% of its content in fresh berries). 

Wine materials like these can be used to increase the 

biological value of blended wines. 

5. Using local non-conventional raw materials 

(among them black elderberries) will allow enriching 

beverages significantly with bioactive substances and 

obtaining products with a biochemical composition of 

full value. 
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