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Streszczenie. Porównano jakość owoców czterech gatunków krzewów (porzeczka czerwona  
i czarna, jagoda kamczacka oraz borówka wysoka). Określono także wpływ długości czasu 
maceracji na barwę oraz skład chemiczny moszczu oraz win wytworzonych z tych owoców. 
Największymi owocami, o największej zawartości ekstraktu (17,1%), a jednocześnie o najmniejszej 
kwasowości (0,53 g · 100 g–1), były owoce borówki wysokiej. Owoce porzeczki czerwonej były 
najmniejsze, zawierały najmniej ekstraktu (11,2%) i związków polifenolowych (38,5 mg · 100 g–1). 
Wina otrzymane z owoców borówki wysokiej cechowały się zbyt niską kwasowością (2,4 g · L–1). 
Kwasowość wina otrzymanego z owoców porzeczki czarnej była bardzo wysoka (7,4 g · L–1), 
wysokie również było stężenie kwasu mlekowego (3,0 g · L–1). Najciemniejsze (L*22,38) były 
owoce jagody kamczackiej, a także pulpa z nich przygotowana (L*22,55). Najjaśniejszą pulpę 
otrzymano z owoców porzeczki czerwonej (L*34,56). W trakcie maceracji wszystkie pulpy 
ciemniały (parametr L*); nastąpiło wyługowanie związków barwnych ze skórki (parametry a*  
i b*). Przedłużanie czasu maceracji nasilało ten proces. Również wina w trakcie dojrzewania 
ciemniały. Wszystkie otrzymane wina zawierały znacznie mniej polifenoli niż owoce. Długość 
procesu maceracji miała niewielki wpływ na zawartość tych związków w winach. 
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INTRODUCTION   

 

Scientists keep looking for new products, which are characterised not only by nutritional 

properties, but also have a beneficial effect on health. They should be characterised by  

a high antioxidant activity, i.e. be rich in vitamins A, C, E, polyphenols and carotenes 

(Wartanowicz and Ziemlanski 1999). Such products are called functional food and it includes 

some fruits, called "superfruits", and preserves made from them. They are rich in polyphenolic 

compounds, which are antioxidants (Ehlenfeldt and Prior 2001, Moyer et al. 2002) and 

activate other antioxidants (Sikora et al. 2008), which constitute the so-called natural non- 
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-nutritious substances (Troszyńska et al.  2000). Dark fruits of berry plants are particularly 

valuable as they contain a lot of substances important for human health, i.e. organic acids, 

vitamins, minerals, polyphenols and colourants – anthocyanins and flavonoids as well as 

pectins (Ochmian et al. 2009a,b, Grajkowski et al. 2010, Pieszko and Orzoł 2012, Zheng  

et al. 2012). Pro-health properties of berry fruits, especially dark-skinned ones have been 

known for a long time. They prevent numerous lifestyle diseases (including cancer), 

strengthen the body, have a positive effect on the circulatory system, relieve gastric 

problems and indigestion (Halliwell 2001, Manach et al. 2004, Miller and Shukitt-Hale 2012). 

Berries are a valuable ingredient for the food industry, they are perfect for broadly 

understood processing – they are used for making jams, marmalades, juices, nectars, jellies 

and numerous other products, including wine (Mucha 2006).  

Wine, owing to its chemical properties, has a positive influence on the digestive system 

organs, the coronary circulatory system, the central and peripheral nervous systems and the 

immune system, as well as inhibits cancer development (Rein et al. 2000, Wang et al. 2002, 

Rasmussen et al. 2005). Flavonoids contained in wine have an antioxidant effect – they fight 

free radicals responsible for the acceleration of the ageing process. Drinking wine facilitates 

digestion of fat foods and it improves the appetite.  

The first wine was probably made by accidental and uncontrolled fermentation of fruit 

juice. Those, who tasted that drink, did not stay indifferent to it. The originally primitive wine 

production was improved with time and today, detailed production methods of this alcohol are 

known. The so-called French paradox confirms the positive influence on the human body – the 

incidence of heart disease is the lowest in the French population, where grape wine is drunk 

with every meal in a limited amount (Renauld and De Lorgeril 1992, Constant 1997). Already 

in 1933, information was published in France that the average length expectancy of people 

drinking water was 59 years while it was 65 years for people drinking wine. In addition, 87% 

of centenarians in France are wine drinkers. This certainly provides evidence that this 

flavonoid-rich drink protects the body against the development of the coronary disease and 

cancer and lowers the blood pressure (Nigdikar et al. 1998) 

The wine maceration process is of some importance for their pro-health properties, during 

which phenols (tannins), colourants (anthocyanins) and aromatic substances are rinsed out 

of fruit seeds, skins and pulp. It is anthocyanins contained in the skin that give wine its 

reddish-purple colour (Świderski 1999). The polyphenol content in red wines is several times 

higher than in white wines (Czaplicki et al. 2011), and out of red wines; dark ones have  

a better influence on the health of people who drink them.  

The aim of this study was to assess the quality and usefulness of fruits from four species 

of berry plants for wine production. Changes of the colour and chemical composition of the 

must depend on the duration of the maceration process. 

 

MATERIAL AND METHODS  

 

The study was performed in the Department of Horticulture, West Pomeranian University 

of Technology in Szczecin (Poland). The research was focused on four species of berry 

plants: the red currant ‘Rondom’, black currant ‘Tines’, blueberried honeysuckle ‘Zielona’ and 
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highbush blueberry ‘Brygida’. The quality of fruits was determined immediately after harvest 

and the quality of wines obtained from them after 10 months. The bushes grew at the 

Experimental Station in Ostoja in a luvisol made from boulder clays, this soil was classified 

as arable land, valuation class IIIa and the good wheat complex. This soil was rich in 

macronutrients, so only nitrogen fertilisation was used every year at a dose of 60 kg. 

Soluble solids content was determined with a digital refractometer PAL-1 (Atago, Japan). 

The determination of the extract contend during maceration and fermentation was performed 

in accordance with PN-90 A-79120/05, and a PAL-1 refractometer was used for readings. 

Titratable acidity was determined by titration of a water extract of chokeberry homogenate 

with 0.1 N NaOH to an end point of pH 8.1 (measured with an multimeter Elmetron CX-732) 

according to PN-90/A-75101/04. The total acid content and the lactic acid content was determined 

using test strips, which were read using an electronic refractometer RQfleks10 (Merck USA).  

The HPLC analyses of polyphenols were carried out with HPLC apparatus consisting of  

a Merck-Hitachi L-7455 diode array detector (DAD) and quaternary pump L-119 7100 

equipped with D-7000 HSM Multisolvent Delivery System (Merck-Hitachi, Tokyo, Japan). The 

runs were monitored for phenolic acids at 320 nm, flavonols and luteolin glucoside at 360 nm, 

and anthocyanin glycosides at 520 nm. Retention times and spectra were compared to that 

of pure standards and total polyphenols content was expressed as mg per 100 g fruit tissue. 

Standards of anthocyanidin glycosides were obtained from Polyphenols Laboratories (Norway), 

while, for phenolic acids, flavonols and luteolin glucoside from Extrasynthese (France). 

Fruit, pulp and wine colour were measured in a transmitted mode through Konica Minolta 

CM-700d spectrophotometer in 1 cm-thick glass trays. Measurements were conducted in CIE 

L*a*b* system [L* white (100) black (0), a* green (–100) red (+100), b* blue (–100) yellow 

(+100)], through a 10º observer type and D65 illuminant. 

The chemical composition of fruits was examined in the juice collected from the must 

immediately after fragmenting fruits. After harvest, fruits from the species under analysis 

were divided into 5 kg portions, which were then crushed using a crusher destemmer and the 

pulp obtained was put into fermentation tubs. Potassium pyrosulfite was added to the must 

(0.5 gram per 5 litres of must), which destroyed strains of wild yeasts. It was assumed that 

wines should have a 13% alcohol content, i.e. all should contain 220 g of sugar per 1 litre of 

must blend. It was also adopted, based on the literature, that the extract contains 4% of 

compounds which are not sugars. On this basis, the amount of sugar to be added to the 

must was calculated. After 24 hours, the extract content was examined, sugar was added to 

the must to reach 23% and it was inoculated with premium yeast cultures ICV K1W-1116. 

The must was mixed during fermentation to remove carbon dioxide. After 7 or 14 days 

(depending on the maceration time defined in the methodology), the must was filtered using 

a pleated filter (the juice efficiency of the individual products was determined at that time) 

and it was poured into fermentation bottles. Afterwards, sugar was added to the must again, 

thus raising the extract level by 4% (on the 7th day after the beginning of fermentation;  

the drained must blend and the must blend are intended for 14-day maceration). During the 

fermentation process, the tubs were placed in rooms where the air temperature was kept 

within the range of 16–18ºC and the must temperature did not exceed 20ºC. 
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The values were evaluated by the Tukey test and the differences at P<0.05 were 
considered significant. The statistical analyses were performed using the Statistica 10.0 
software (Statsoft, Poland). 

 

RESULTS AND DISCUSSION 

 

The fruits used for wine production had a different chemical composition, size and the 

colour of skin and pulp. The lowest pH and the highest acidity amounting to 4.12 g · 100 mL–1 

was found in black currant fruits (Table 1). In the authors' opinion (Markowski and Pluta 

2003, Siksnianas et al. 2006, Giongo et al. 2008), the organic acid content in these fruits can 

range from 2.12 to 4.23%. The high acidity of black currant fruits translated into the highest 

acid content in the wine made from these fruits (Table 1 and 2, which on average amounted 

to 7.4 g · L–1, including 3.0 g · L–1 of lactic acid. As shown by research (Czech et al. 2009), 

the average value of general acidity of red wines made in France was 4.94 g · L–1, and of 

Bulgarian wines was 5.74 g · L–1. Highbush blueberry fruits were characterised by the lowest 

acidity, as little as 0.53 g · 100 mL–1, and the acid content in blueberry fruits was nearly  

8 times lower than in black currant fruits. They were characterised by the highest extract 

content, on the other hand. The acidity of highbush blueberry can be higher and it may range 

from 0.83 (Ochmian et al. 2009a,b) up to even 1.47 g · 100 g–1 and is expressed as citric acid 

(Giovanelli and Buratti 2009). In the author's own research, the wine made of highbush 

blueberry was characterised by the low acidity amounting only 2.4 g · L–1, including 1 g · L–1 

of lactic acid, where, according to PN-90A-79120/07, the acidity of grape wines should fall 

within the range of  3.5 to 9.0 g · L–1. After analysing the results of the tasting (the results are 

not placed in this study), which was conducted according to the formula for grape wines, the 

highbush blueberry notes received the lowest ratings due to its low acidity affecting the 

indistinct taste. The juice of redcurrant and blueberried honeysuckle fruits had the similar 

acidity and pH; however, they differed in the extract content, which was the lowest of only 

11.2% in the redcurrant. Redcurrant fruits were also the smallest; the weight of 100 fruits was 

77 g, which is also confirmed by research by other authors (Giongo et al. 2008, Clever 2010). 

The highbush blueberry was characterised by the largest fruit (197 g).  

On the basis of colour measurements performed in the CIE L*a*b* system, it was found 

that the a* (28.88) and b* (22.36) parameters, only redcurrant fruits had positive values, 

which indicates the red colour (Table 1). In the fruit skin of the other species, compounds 

responsible for the blue colour were present (a* from 0.42 to 5.17; b* from –0.69 to –8.82), 

and these results are reflected in the chemical analyses performed. The redcurrant fruits had 

the lowest amount of anthocyanins giving the characteristic dark colour to the fruits (Table 3). 

The a* parameter of the blue honeysuckle fruits was at a similar level, while b* was 

considerably different from values obtained in the experiment described in Ochmian et al. 

(2012 b), a* 22.49; b* 25.40. Redcurrant fruits were characterised by the lowest colour, both 

of the skin and the pulp (Table 1). The pulp made from highbush blueberry fruits was equally 

light (L* 31.66) and it was lighter than the fruit surface (L* 28.39). The blue honeysuckle fruits 

were the darkest, but its pulp was as dark as the pulp made from black currant bushes.  



Table 1.   Characteristic of fruits of four species used to make the wines  
Tabela 1. Charakterystyka owoców czterech gatunków używanych do produkcji win 

 
Red currant 

Porzeczka czerwona  
Black currant 

 Porzeczka czarna 
Blue honeysuckle 
Jagoda kamczacka 

Highbush blueberry 
Borówka wysoka 

Mass of 100 fruits 
Masa 100 owoców (g) 

77 a 116 b 144 c 197 d 

Volume of 100 fruits 
Objętość 100 owoców (cm3) 

81 a 104 b 158 c 233 d 

Soluble solids 
Ekstrakt (%) 

11.2 a 16.4 c 14.7 b 17.1 d 

Titratable acidity 
Kwasowość (g · 100 mL–1) 

2.65 b 4.12 c 2.75 b 0.53 a 

Juice pH 
Odczyn soku 

3.51 b 3.12 a 3.46 b 3.65 b 

Fruit colour – CIE 
Barwa owoców – CIE 

L* a* b* L* a* b* L* a* b* L* a* b* 

34.56 28.88 22.36 25.27 0.42 –0.69 22.38 2.33 –5.47 28.39 5.17 –8.82 

The colour of the pulp immediately after 
crushing fruit – CIE 
Kolor pulpy bezpośrednio po 
rozdrobnieniu owoców – CIE 

32.93 19.30 16.45 23.82 19.42 –5.44 22.55 12.52 –11.09 31.66 0.68 –1.23 

Explanations: The means signed the same letter not differ significantly at the 5% level of significance (Tukey test). 
Objaśnienia: Średnie oznaczone tymi samymi literami nie różnią się istotnie na poziomie 5% (test Tukeya). 
 



 
 
Table 2.   Acidity and a content of lactic acid in the wines before bottling 
Tabela 2. Kwasowość oraz zawartość kwasu mlekowego w winie przed zabutelkowaniem 
 

Maceration days 
Libczba dni maceracji 

Red currant 
Porzeczka czerwona 

Black currant 
Porzeczka czarna 

Blue honeysuckle 
Jagoda kamczacka 

Highbush blueberry 
Borówka wysoka 

Mean  
Średnia 

Total acids 
Suma kwasów 
 (g · L–1) 

7 3.9 b 6.9 de 4.3 bc 2.3 a 4.4 a 

14 4.0 b 7.8 e 5.6 cd 2.4 a 5.0 a 

Mean – Średnia 4,0 b 7.4 c 5.0 b 2.4 a  

Lactic acid 
Kwas mlekowy 
(g · L–1) 

7 2.1 b 2.9 d 2.4 c 1.1 a 2.1 a 

14 2.2 bc 3.1 d 2.2 bc 1.0 a 2.1 a 

Mean – Średnia 2.2 b 3.0 c 2.3 b 1.0 a  

Explanations see Table 1 – Objaśnienia zob. tab. 1.



Table 3.   The content of polyphenols in fruits and wines made from them 
Tabela 3. Zawartość polifenoli w owocach i w wytworzonych z nich winach  

 

Phenolic compounds – Związki fenolowe (mg · 100 g–1) 

anthocyanins 
antocjany 

flavonols 
flawonole 

luteolin-7-O-α 
glucoside 

luteolina-7-O-α 
glukozyd 

total flavonoids 
suma flawonoli 

phenolic acids 
kwasy fenolowe 

total polyphenol 
suma polifenoli 

 Fruits – Owoce 

Red currant 
Porzeczka czerwona 

   34.1 a    3.2 a –     37.3 a    1.2 a   38.5 a 

Black currant 
Porzeczka czarna 

 331.6 d 13.4 b – 344.6 d    5.7 b 350.7 d 

Blue honeysuckle 
Jagoda kamczacka 

162.2 b 15.0 b 2.6 179.8 b 25.1 c 204.9 b 

Highbush blueberry 
Borówka wysoka 

211.0 c 18.6 c – 229.8 c 46.7 d 276.3 c 

 Wine – Wino 

 

maceration days – liczba dni maceracji 

7 14 7 14 7 14 7 14 7 14 7 14 

Red currant 
Porzeczka czerwona 

17.1 a 18.3 a 2.6 a 1.8 a - – 19.7 a 20.1 a 0.9 a 1.6 a 20.6 a 21.7 a 

Black currant 
Porzeczka czarna 

82.8 c 85.1 c 8.0 b 8.6 b – – 90.8 c 93.7 c 0.9 a 1.7 a 91.7 c 95.4 d 

Blue honeysuckle 
Jagoda kamczacka 

24.3 a 25.0 ab 2.2 a 3.3 a 2.2 1.7 28.7 b     30 a 3.8 b 3.3 ab 32.5 b 33.3 b 

Highbush blueberry 
Borówka wysoka 

21.7 b 36.5 b 6.5 b 8.2 b – – 28.2 b 44.7 b 7.0 c 5.8 b 35.2 b 50.5 c 

Explanations see Table 1 – Objaśnienia zob. tab. 1. 
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Those were values similar to those in the pulp made from the chokeberry ‘Galicjanka’ 

fruits L* 24.90 (Ochmian et al. 2012a). All tested fruits have flesh with a light, greenish 

colour, so the pulp colour and the wine owes its colour to the compounds contained in the 

skin. The content of antioxidant compounds, such as polyphenols, is higher in the skin than 

in the flesh (Chang et al. 2000, Fernandez-Pachon et al. 2004, Jakobek et al. 2007). 

A wine’s colour depends on several parameters such as the grape variety, the vinification 

techniques used, and the numerous reactions that take place during storage (Auw et al. 1996). 

The most rapid changes in colour composition occur during the first year of storage 

(Sommers and Evans 1986). Storage temperature influences pigment degradation and 

polymerization and is, according to Sommers and Evans (1986) and Somers and Pocock (1990), 

the primary environmental factor that influences changes in the colour characteristics of red 

wine. In the experiment, changes in the must colour, as well as in the wine colour, were 

observed depending on the maceration time. A 14-day maceration period made it possible to 

obtain a darker must (parameter L*), especially as far as the blueberried honeysuckle and 

highbush blueberry fruits are concerned (Table 4). Similar relationships were also observed 

in wines. After 10 months, all wines were darker than the must, from which they were made, 

and the greatest changes applied to redcurrant and highbush blueberry wines. Moreover, the 

colour of redcurrant wines was found to have changed over the period from maceration to 

bottling (10 months). The b* parameter took negative values, which correspond to blue 

colours. In other wines, changes in the values of this parameter were also observed. In all 

wines, especially ones made from blueberried honeysuckle and highbush blueberry, the values 

of the a* parameter, which define the red colour, were lower. The must darkened and compounds 

responsible for the wine colour were released also in grapes (Ochmian et al. 2012c). 

To obtain the assumed amount of alcohol in wine (13%) at the beginning of fermentation, 

sugar was added to all must blends to reach the level of 23% extract content (Table 5). The 

largest amount of sugar was added to the redcurrant must (118 g per litre), due to the low 

extract content in fruits (Table 1). In a similar manner, sugar was added after a week to 

supplement all must blends with another 4% of the extract content. The fermentation process 

was the quickest in the black currant and redcurrant must and this is indicated by the 

greatest changes in the extract content in the must. The extract content decreased most 

slowly in the highbush blueberry must. After 14 days after the beginning of fermentation, the 

extract content in the must prepared from highbush blueberry fruits were more than twice the 

extract in the musts prepared from redcurrant fruits and it amounted to approx. 12.2%. No 

influence of fruit presence on the fermentation process was found. Fermentation occurred at 

a similar rate in the must filtered on the 7th day (7-day maceration) as in the must with fruits 

(14-day maceration). Highbush blueberry fruits are a very good material for producing red 

table wines; however, due to their low acidity, problems with must fermentation may occur 

(Kawecki et al. 2007).  

In many European regions, where grape wines are produced, the maximum wine 

production from a surface area unit is determined to increase the quality. If too great a force 

is used while crushing the pulp, the wine quality deteriorates as the so-called "green 

flavours" are released. When standard settings were used, redcurrant fruits (approx. 75%) 

and black currant fruits (73%) had the highest juice efficiency, while highbush blueberry fruits 

were characterised by the lower juice efficiency (approx. 65%) – Table 4.  



 
 

Table 4.   The colour and efficiency of juices after maceration period and colour of the wine before bottling 
Tabela 4. Kolor i wydajność soku po okresie maceracji oraz kolor wina przed zabutelkowaniem 

 
Red currant 

Porzeczka czerwona 
Black currant 

Porzeczka czarna 
Blue honeysuckle 
Jagoda kamczacka 

Highbush blueberry 
Borówka wysoka 

 
maceration days – liczba dni maceracji 

 7  14 7 14 7 14 7 14 

 Fruit must – Moszcz owocowy 

Colour CIE 
Kolor CIE 

L*   27.74  26.39        15.27        14.20         22.97        14.80 25.91 19.47 

a*   14.67  15.05  7.27   8.83         12.86        15.14    9.54 12.72 

b*     6.78    3.43      –12.36      –14.78        –7.41      –12.02         –5.63         –8.89 

Efficiency of juices 
Wydajność soku (%) 

     74.3 de  75.7 e 72.3 d 73.5 d  68.4  b  70.1 c  64.6 a  65.2 a 

 Wine after 10 months – Wino po 10 miesiącach 

Colour CIE 

L* 19.42 19.13 14.80 13.96 14.44 13.83 16.39 13.57 

a* 12.76 14.56 4.21 4.11 4.07 3.42 3.12 3.83 

b* –7.77 –6.08 –14.55 –15.23 –13.59 –14.99 –12.53 –15.23 

Explanations see Table 1  – Objaśnienia zob. tab. 1. 

 



 
Table 5.    Changes in the content of the extract of must of tested species during maceration 
Tabela 5.  Zmiany zawartości ekstraktu w moszczu przygotowanym z badanych gatunków w trakcie maceracji 

 
Red currant 

Porzeczka czerwona 
Black currant 

Porzeczka czarna 
Blue honeysuckle 
Jagoda kamczacka 

Highbush blueberry 
Borówka wysoka 

Day of measurement 
Dzień pomiaru 

maceration days – liczba dni maceracji 

7 14 7 14 7 14 7 14 

1 day – all attempts have been 
sweetened to 23% 
1 dzień – wszystkie próby były 
słodzone do 23% 

weight added sugar – masa dodanego cukru  (g · L–1) 

118 66 83 59 

soluble solids – ekstrakt (%) 

3th day – 3 dzień 19.1 19.3 18.6 18.9 21.1 20.0 22.3 22.4 

5th day – 5 dzień 14.5 14.7 11.3 13.5 17.8 16.6 19.9 20.1 

7th day – 7 dzień 8.2 8.6 5.7 7.4 12.3 11.5 16.1 16.3 

7th day – the must enriched by 
 a further 4% of sugar 
7 dzień – moszcz wzbogacono 
 cukrem o kolejne 4% 

12.2 12.6 9.7 11.4 16.3 15.5 20.1 20.3 

10th day – 10 dzień  7.0 6.8 8.3 8.5 13.7 12.9 17.4 17.8 

12th day – 12 dzień 5.5 5.2 5.7 5.3 10.2 9.3 14.5 15.1 

14th day – 14 dzień 4.0 3.7 3.9 3.5 7.7 6.5 11.8 12.2 
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In earlier experiments, juice efficiency at a level of 71% was obtained from Regent cultivar 

grapes and at a level of 67% from Cabernet Sauvignon 67% (Ochmian et al. 2012c).   

The efficiency of other berry fruits ranged from 64% (cranberries) to 72.2% (strawberries) – 

Szajdek et al. (2006). 

 The research conducted (Table 3) showed that black currant fruits were characterised by 

the largest quantity of polyphenolic compounds (350 mg · 100 g–1). Redcurrant fruits 

contained the lowest quantity of phenolic compounds (38.5 mg · 100 g–1), which constituted 

only 11% of total polyphenolic compounds contained in black currant fruits.  

The concentrations of most of the compounds identified, diminished during the first  

12 months ageing in barrel, possibly due to typical oxidation and condensation reactions 

(Moreno-Arribas et al. 2008). 

Anthocyanins were the main group of compounds in all the species under analysis, their 

content ranged from 76% (blueberried honeysuckle) up to 94% (black currant) of all 

polyphenolic compounds determined (Table 3). This is confirmed by research by other 

authors (Giovanelli and Buratti 2009, Ochmian et al. 2009a). Total phenolic contents of 

anthocyanins of the wines were highly correlated with the indices determined in the grapes 

and with the maximum anthocyanins and total polyphenols contents of the musts and skin 

extracts (González-Neves et al. 2004). The content of phenolic compounds in wines was 

distinctly lower than in fruits, from which they were made. The length of the maceration 

period had a considerable influence on the content of these compounds. In the wine made 

from redcurrant fruit macerated for 7 days, the amount of these compounds was 47% lower 

and in wine made from redcurrant fruits macerated for 14 days, the amount of these 

compounds was 44% lower (20.6 and 21.7 mg · 100 g–1), and in wine made from blueberried 

honeysuckle fruits, it was 84% lower. The largest content of phenolic compounds was found 

in black currant wine (91.7 and 95.4 mg). Those losses, however, were higher than those 

observed by Czyżowska and Pogorzelski (2002), which amounted to 25% for redcurrant 

wine. According to Borowska (2003), red wines can contain from 30 to 750 mg anthocyanins 

per 100 g, which is also confirmed by research conducted by González-Neves et al. (2004). 

The highest phenolic acid content was shown both in the highbush blueberry fruits and in 

the product obtained from them. The presence of luteolin was found only in blueberried 

honeysuckle fruits and wine (Table 3). 

 

CONCLUSIONS 

 

1. Fruits of all the species tested were useful in the production of wines meeting Polish 

quality standards. The lower intensity of the fermentation process occurred in the must of 

highbush blueberry, due to its very low acidity.  All fruits, especially, redcurrant fruits were 

characterised by low extract content, and sugar had to be added to musts made from them to 

obtain the minimum alcohol content.  

2. A longer maceration time resulted in stronger leaching of colouring compounds from 

the skin in all tested species, which resulted in darker must colours and in darker colours of 

wines obtained from these musts. Wines made of dark-skinned fruits had a higher content of 

anthocyanins, which are responsible for the blue colour (the b* parameter). 
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3. During wine maturation, their content changes and wines become darker. In all wines 

under analysis, the compounds giving the red colour to them were partially reduced (parameter a*), 

while compounds giving the blue colour to the wine (parameter b*) were revealed, especially 

in wines made of redcurrant fruits. 

4. The level of acids in the wines obtained was different. The acidity level in the wine 

obtained from highbush blueberry fruits was too low. The acidity of the wine obtained from 

black currant fruits was high, but it still conformed to the standards. However, it is 

recommended that the acid content in this wine should be reduced to make its flavour more 

delicate. 

5. Black currant fruits were characterised by the highest content of polyphenols, which 

were mostly anthocyanins. All wines obtained had a significantly lower polyphenol content 

than fruits. The length of the maceration process had little effect on the content of these 

compounds in wines. 
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Abstract. In the paper compared the quality of the fruit of four species of shrubs (redcurrant, 
black currant, blue honeysuckle and highbush blueberry). Determined the influence (impact) of 
the maceration duration on the colour and chemical composition of the must and the wine made 
from them. Highbush blueberry fruits were the largest, had the highest SS (17.1%) and the 
lowest acidity (0.53 g · 100 g–1) at the same time. Red currant fruits were the smallest, contain 
least SS (11.2%) and polyphenolic compounds (38.5 mg · 100 g–1). The acidity level in wines 
obtained from highbush blueberry fruits was too low (2.4 g · L–1). The acidity of wine obtained 
from black currant fruits was very high (7.4 g · L–1) and the lactic acid level was also high (3.0 g · L–1). 
The blue honeysuckle fruits (L*22.38), and pulp prepared from them (L*22.55) were the darkest. 
The lightest pulp was obtained from redcurrant fruits (L*34.56). During the maceration process, 
all pulps became darker and the colouring compounds were leached out of the skin (a* and b* 
parameters). The extension of the maceration time intensified the process. Also wine under 
going the maturing process darkened. All wines obtained had a significantly lower polyphenol 
content than fruits. Length of maceration process had unimportant impact on the content of 
these compounds in wines. 
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