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ABSTRACT
Blackcurrant (BC) is a well-known and appreciated berry fruit in our country and Poland is the largest BC producer 
among European Union countries and the second, after Russia, producer in the world. Due to the short shelf life of BC, its 
consumption in fresh form is relatively low , therefore the berries are processed into juices, jams, jellies, and freeze-dried 
products or alcoholic beverages. The high nutritional value of BC berries result from high content of bioactive compounds 
(among others, vitamin C, anthocyanins, pectins, organic acids, as well as polyunsaturated fatty acids contained in 
seeds of the fruit). Anthocyanins (ANTs) create the largest group among all polyphenolic compounds contained in BC. 
The results from different studies confirm that ANTs are important in attenuation oxidative stress parameters in the 
organism, and therefore can reduce the risk of certain non-communicable chronic diseases. Consumption of unprocessed 
and processed blackcurrants (i.e. juices and products containing fruit extracts) may support the nutrition therapy of 
cardiovascular diseases, certain eye diseases and may normalize the lipid profile of the blood plasma. Additionally, the 
beneficial profile of unsaturated fatty acids from BC seeds supports the therapy of autoimmune diseases. This article 
is attempts to summarize the results of the studies on the anti-inflammatory, immunomodulatory, anti-tumor and anti-
microbial effects of BC bioactive compounds including the mechanisms of their action depending on the form of the fruit 
(e.g. juice, whole fruit extract, dried pomace, or seed oil). The article also highlights the potential use of BC in production 
of functional food, important in the dietary prevention of non-communicable chronic diseases resulting from increased 
oxidative stress in the organism.
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STRESZCZENIE
Czarna porzeczka jest znanym i cenionym owocem jagodowym, a Polska jest największym producentem tych owoców 
wśród krajów Unii Europejskiej i drugim po Rosji. Ze względu na nietrwałość owoców, ich spożycie w postaci świeżej jest 
stosunkowo niskie. Z tego też względu owoce czarnej porzeczki najczęściej przeznaczane są do produkcji soków, dżemów, 
galaretek oraz liofilizatów, suszów oraz napojów alkoholowych. Cenne, z żywieniowego punktu widzenia, właściwości 
owoców czarnej porzeczki wynikają z wysokiej zawartości związków o charakterze bioaktywnym (w tym m.in. witaminy 
C, antocyjanów, pektyn i kwasów organicznych oraz wielonienasyconych kwasów tłuszczowych zawartych w pestkach 
owoców). Antocyjany, z kolei, stanowią największy udział spośród wszystkich związków polifenolowych zawartych w 
tych owocach. Wyniki badań potwierdzają, że związki te są istotne w przeciwdziałaniu skutkom stresu oksydacyjnego 
w organizmie, a zatem mogą zmniejszać ryzyko niektórych przewlekłych chorób niezakaźnych. Spożywanie czarnej 
porzeczki w formie surowej oraz przetworzonej, tj. soków oraz produktów zawierających ekstrakt z owoców może 
wspomagać dietoterapię chorób układu krążenia, niektórych chorób oczu oraz normalizować profil lipidowy osocza 
krwi. Dodatkowo, korzystny skład nienasyconych kwasów tłuszczowych zawartych w oleju z nasion owoców może 
wspomagać terapię chorób o podłożu autoimmunologicznym. Celem niniejszej pracy było podsumowanie badań 
dotyczących przeciwzapalnego, immunomodulującego, przeciwnowotworowego i przeciwdrobnoustrojowego wpływu 
związków bioaktywnych zawartych w czarnej porzeczce z uwzględnieniem mechanizmów ich działania w zależności 
od postaci owocu (tj. sok, suplementy zawierające ekstrakt z owoców, suszone wytłoki lub olej z pestek). Ponadto, w 
pracy zwrócono uwagę na potencjalne możliwości wykorzystania owoców czarnej porzeczki w produkcji żywności 
funkcjonalnej, mającej znaczenie w dietoprofilaktyce przewlekłych chorób niezakaźnych wynikających z nasilonego 
stresu oksydacyjnego w organizmie.

Słowa kluczowe: antocyjany, chemoprewencja, czarna porzeczka, polifenole, stan zapalny, stres oksydacyjny
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INTRODUCTION 

An optimal fruit intake is one of the factors in 
prevention of non-communicable chronic diseases. 
Fruit are one of most important group of food 
products that provides a substantial amount of 
bioactive compounds, therefore they should be a part 
of well-balanced diet. The results from recent research 
clearly report that regular optimal fruit consumption 
contributes to the lower risk of cardiovascular 
diseases, as well as a possible protective effect in 
decrease the risk of colon cancer, pancreatic diseases, 
mental health, attention and mood were also reported 
by other authors [5, 27, 68]. 

Considering the bioactive compounds present 
in fruits, the greater attention should be paid to 
blackcurrant (Ribes nigrum L.) (BC), a well-known 
and appreciated berry fruit in Poland. The long history 
of cultivation of BC in contributed to the greater 
popularity of these fruits in our country (both in home 
gardens and in horticulture production). A report of 
Main Statistic Office in Poland [26] estimated that the 
blackcurrant crops in recent years (2015-2019) obtained 
from orchards fluctuated and reached 130 800 tons in 
2016 and decreased to 92 200 tons in 2019 [Fig. 1]. 
Poland is the leading BC berries producer in European 
Union countries and the second (after Russia) in the 
world. 

A blackcurrant berries are known for their 
characteristic slightly tart and sour taste [6]. A black-
colored berries contain a high amount of anthocyanins 
(ANTs) [49]. Due to the rich source of sugars, pectin, 
and volatile compounds, BC berries are processed in 
a wide range of products (like juices, fruit nectars, 
jams, jellies, alcoholic and non-alcoholic beverages, 
and dry fruits) [17, 63]. Moreover, the fruit residues 
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(as a waste of juice processing) are also used to 
produce a natural colorants or are a source of bioactive 
ingredients for production of many functional food 
products [6, 8, 24, 64]. 

The aim of this study was to summarize the research 
on the anti-inflammatory, immunomodulatory, 
antitumor and antimicrobial effects of bioactive 
compounds contained in blackcurrant, including 
the mechanisms of their action. In addition, the 
study highlights the potential use of BC fruit in the 
production of functional food of importance in the 
diet and prevention of chronic non-communicable 
diseases.

NUTRITIONAL VALUE OF BC BERRIES

The BC berries are a rich source of many bioactive 
and flavour compounds, like soluble sugars, vitamins, 
minerals, polyphenols, polyunsaturated fatty acids 
(PUFA), organic acids, vitamins (C, E), soluble and 
insoluble dietary fiber and tannins [35, 69]. Nour et 
al. [49] showed, based on the analysis of the eight BC 
cultivars (‘Abanos’, ‘Blackdown’, ‘Bogatar’, ‘Deea’, 
‘Record’, ‘Ronix’, ‘Tenah’ and ‘Tinker’) harvested in 
Romania, that the content of ascorbic acid in BC fruits 
ranged from 161.6±3.3 to 284.5±1.5 mg/100 of fresh 
weight (f.w.). In contrast, Rachtan-Janicka et al. [55] 
reported a lower values of vitamin C (ranging from 

122.4±6.3 to155.9±3.2 mg/100 f.w.) in 3 cultivars 
(‘Adler’, ‘Tiben’ and ‘Titania’) harvested in Poland. 
Blackcurrant fruits also contain a substantial amounts 
of minerals, especially potassium, magnesium and iron 
(ranging from: 251.1- 305.0; 45.7 – 65.9 and 1.13 – 1.77 
mg/100 f.w., respectively). What is more interesting, 
BC seeds are rich in polyunsaturated fatty acids. As 
reported by Šavikin et al [59], linoleic acid (n-6) (39.6-

Figure 1. The harvest of blackcurrant fruit in horticulture in 2015-2019 [26]
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46.9%) was the most predominant essential fatty acid, 
following by γ-linolenic (n-6) (10.7-18.5%), α-linolenic 
(n-3) (12.9-16.9%), stearidonic (n-3) (2.40-4.45%), 
and oleic (n-9) (9.86-13.39% w/w). Furthermore, the 
n-3/n-6 essential fatty acids ratio amongst all analyzed 
blackcurrant cultivars was ranged from 0.27 to 0.36. 

In particular, an important health-promoting 
properties of BC result from the presence of 
polyphenolic compounds, that are plant secondary 
metabolites characterized by strong antioxidant 
activities. The most important polyphenols present 
in BC berries are flavonoids and anthocyanins. 
Environmental factors (such as, latitude, weather 
conditions and soil quality) significantly determine 
the quality of berries and as well as the level of 
bioactive metabolites in fruits [71]. The another key 
factor affecting the level of bioactive plant compounds 
is a cultivar variation. The analysis of phenolic 
compounds in BC berries of different cultivars 
originated from Scotland (UK), Lithuania, Latvia, 
Finland and Poland [67] revealed that level of total 
phenolics ranged from 598 to 2798 mg/100 g, (dry 
weight, d.w.) and sum of ANTs varied from 532 to 
2630 mg/100 g (d.w.). Also, Rachtan-Janicka et al. [55] 
showed the differences in the content of antioxidants 
compounds in BC fruits harvested in Poland, reporting 
a high level of phenolics (166-198 mg/100 g f.w.) and 

anthocyanins (146-179 mg/100 g f.w.) in BC berries 
with the highest level of these compounds observed in 
‘Titania’ cultivar.

HEALTH BENEFITS OF 
BLACKCURRANT ANTHOCYANINS

Anthocyanins (ANTs) are found mainly in 
blackcurrant fruit skins, but in small amount they also 
present in leaves [65] and constitute nearly 90% of 
total polyphenolic compounds present in BC [17]. In 
addition, 3-O-rutinoside and 3-O-glucoside of cyanidin 
and delphinidin are the major ANTs [Fig. 2] [15], 
however they are known from its low bioavailability. 
The results from the study of Röhrig et al. [58] with 
5 healthy volunteers (aged 24-32 years) showed that 
the a single ingestion of 1.5 g BC extract (dissolved 
in a volume of 200 mL) containing delphinidin-3-
rutinoside and cyanidin-3-rutinoside (at a dose of 
190±7 mg and 172±8, respectively) showed a highest 
plasma and urine ANTs concentration after two hours 
of ingestion, but the recoveries of both tested bioactive 
compounds in urine samples were 0.04±0.01% (for 
delphinidin-3-O-rutinoside) and 0.048±0.016% (for 
cyanidin-3-O-rutinoside). The ANTs exert in organism 
a direct effects through the intestinal absorption or they 
may influence indirectly via microbiota environment 

Figure 2. The chemical structure of the main anthocyanins in blackcurrant
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[22]. It is known that human microbiota participate in 
enzymatic bioconversion of bioactive compounds and 
contributes to its higher antioxidative potential [66]. 
Despite of its low plasma concentration, ANTs reveal 
a significant health-promoting properties. 

Oxidative stress (OS) is a state of accumulation 
of reactive oxygen species (ROS) and is observed as 
a result of an imbalance between pro-oxidative and 
antioxidant processes. It occurs as a result of excessive 
production or insufficient degradation of ROS. The 
biological consequences of oxidative stress include 
changes in gene expression, inhibition of proliferation, 
disruption in intercellular communication, that lead to 
tissue damage and organs dysfunction [31]. 

The findings from in vivo [11], in vitro [18] and 
clinical [13, 25] studies demonstrate a protective 
role of polyphenols in exerting anti-oxidative effects 
that decrease the risk of certain non-communicable 
chronic diseases (chronic inflammatory diseases, 
some type of cancers, atherosclerosis, type 2 diabetes, 
neurodegenerative diseases) [61]. Consumption a raw 
and processed blackcurrants (i.e. juices and products 
with fruit extract), may support the nutrition therapy 
of cardiovascular diseases, eye diseases and normalize 
the lipid profile of the blood plasma and obesity) [33, 
38, 39, 57]. Additionally, the beneficial composition 
of unsaturated fatty acids present in fruit seed may 
support the treatment of autoimmune diseases [14].

ANTI-INFLAMMATORY EFFECTS
OF BLACKCURRANT

Inflammation is a complex reaction of organism 
caused by exogenous (pathogens, allergens, irritants 
or toxic substances) and endogenous (signals coming 
from stressed cells, damaged tissues or extracellular 
matrix breakdown) factors [46]. The mediators of 
inflammatory pathway (pro-inflammatory cytokines 
and chemokines, bioactive amines, eicosanoids and 
bradykinin) can make functional changes in many 
tissues. The acute phase of inflammation can manifest 
as swelling, pain, redness, heat or tissue malfunction. 
When an inflammatory response is triggered by an 
infection, an immune response is induced by engaging 
a specific immune cells (like monocytes/macrophages 
and neutrophils). [45]. This process is mediated by 
enzyme (cyclooxygenase 2, COX-2) that transforms 
arachidonic acid to pro-inflammatory prostaglandins 
(eicosanoids) [56].

Anti-inflammatory potential of BC polyphenols 
has been widely investigated during last years. 
A promising results regarded BC treatment come from 
experiments with obesity-associated inflammation 
[34]. Diet-induced obesity in animal models is 
a well-known causative agent of moderate systemic 
inflammation. Lee et al. [38] investigated the effects 

of BC extract (BCE) in a mice model of obesity-
induced nonalcoholic steatohepatitis. The authors 
reported that feeding mice (for 24 weeks) with 6% of 
whole blackcurrant extract with high-fat/high-sucrose 
(HFHS) diet caused an inhibition of pro-inflammatory 
M1 macrophages infiltration in the liver and down-
regulated the hepatic Tlr4 (toll-like receptor) gene 
expression when compared with feeding with HFHS 
diet alone. Moreover, BCE significantly reduced liver 
weights and triacylglycerol accumulation in liver. The 
similar results were also obtained by Nanashima et al. 
[48] in the study with ovariectomized (OVX) Sprague-
Dawley female rats. A 3-month dietary experiment, 
during which the rats were fed with AIN-93M  
feed with 3% of BCE (as commercially available 
supplement contained 38g/100g BCE) revealed a lower 
gene expression of pro-inflammatory cytokines (Tnfa, 
Il6 and Ilb) in OVX rats compared to control fed group. 
The improvement in cytokines genes expression were 
also accompanied by a favorable histological indices 
in liver. The NAFLD (nonalcoholic fatty liver disease)  
activity score was markedly decreased in rats fed with 
BCE compared with control OVX group. In turn, 
ANTs-rich BC extract (“Currantex 30”; 10 µg/mL total 
anthocyanins) has been shown to inhibit inflammation 
response in lungs, eosinophilia, and CCL2 chemokine 
release in a mouse model of ovoalbumin-induced 
airway system inflammation. Moreover, the flow-
cytometry analysis revealed a significant decrease 
in total infiltrating immune cells in lungs of mice 
exposed to inflammation and simultaneously treated 
with BC extract [62].

In vitro studies with ANTs also confirm a significant 
impact in alleviation of chronic inflammation through 
the inhibition of NF-κB signaling. Ferrari et al. [23] 
reported a protective role of cyanidin-3-O-glucoside 
in an acute in vitro model of inflammation. The colon 
cancer epithelial (Caco-2) cells were exposed to TNFα 
to induce the mediators of inflammation, and pre-
treatment the cells with cyanidin-3-O-glucoside (20-
40 µM for 24 hours) reversed the changes induced 
by TNFα. There was also observed an inhibition of 
acute inflammation via down-regulation of IL-6 
mRNA and COX-2 protein expression in colon cells 
after the exposure to cyanidin-3-O-glucoside. In 
addition, ANT treatment was also able to induce 
the expression of Nrf2 transcription factor in order 
induce the anti-oxidative mechanisms. The similar 
results were also reported by Olejnik et al. [50]. The 
gastrointestinal digested a freeze-dried BC powder 
(1mg/mL) down-regulated (by 54%) IL-8 and COX-
2 (by 17%) expression in Caco-2 cells. Moreover, 
there were also observed anti-inflammatory effects in 
RAW264.7 macrophages. A down-regulation of IL1α 
(by 76%), IL-1β (by 91%), IL-6 (by 61%), TNFα and 
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COX-2 expression in LPS-stimulated macrophages in 
response to BC fruit extract was also noted. 

The results from other in vitro studies have been 
proposed a positive effects of BC polyphenolic 
compounds in alleviation of lung inflammation and 
risk of allergic asthma. Hurst et al. [28], using a human 
alveolar epithelial (A549) cells, investigated the effects 
of BC ANTs and proanthocyanidins on eotaxin-3 
(CCL26). This chemokine is highly expressed upon 
stimulation by IL-4 and IL-13 derived from activated 
Th2 cells, what is frequently observed in asthma 
patients. What is more, the beneficial effect seemed to 
be more pronounced for BC proanthocyanidins than 
for ANTs. 

Of the large body of research regarding the anti-
inflammatory effects of BC, there are still little 
evidence from clinical and epidemiological studies, 
and existing findings bring contradictory results. 
A randomized, double-blind, placebo-controlled 
cross-over ANTHONIA study [37] with 30 healthy 
female students (aged 24.6±1.2 years) did not reveal 
any significant changes in inflammatory markers 
(TNF-α, monocyte chemoattractant protein-1 (MCP-
1), high-sensitive C-reactive peptide (hs-CRP), IL-2, 
IL-6, IL-8, and IL-10) after a 14-day intervention with 
anthocyanin-rich juice or smoothie (contained 840±10 
or 983±37 mg/mL ANTs in a volume of 330 mL/d, 
respectively). In contrast, Aboonabi and Aboonabi 
[1] reported that a 4-week dietary intervention (with 
320 mg/day of ANTs extracted from wild Norwegian 
bilberries and blackcurrant) in patients with metabolic 
syndrome showed significant anti-inflammatory 
effects. ANTs supplementation caused a down-
regulation of Nf-κB-depended pro-inflammatory 
cytokines (TNF-α, IL-1α and IL-6), as well as COX-
2 gene expression in blood cells. Moreover, the 
another paper from the same study of Aboonabi et al. 
[2] revealed significant reduction of serum hs-CRP 
following ANTs dietary intervention. The effects of 
BC ANTs on selected NF-κB-related chemokines 
were reported in the study conducted by Karlsen et 
al [30]. A group of 118 healthy men and women (aged 
40-74 years) were treated with Medox® capsules (300 
mg/d for 3 weeks; n=59) with purified ANTs from 
bilberry and blackcurrant or were subjected to placebo 
(n=59). There was observed a significant reduction in 
plasma pro-inflammatory IL-8 (CXCL8) cytokine, 
RANTES (CCL5) and INFα (NF-κB activation 
inducer) chemokines. 

The subclinical endothelium inflammation is 
a pivotal factor increasing the risk of atherosclerosis. 
The pro-oxidant state in endothelium contributes 
to the modification of monocytes into foam cells 
(macrophages that absorb oxLDL, oxidized low-
density lipoproteins), that release the reactive oxygen 
species and stimulate the cell adhesion molecules. 

The study of Khan et al. [ 32] performed among 64 
healthy adults who consumed a drink (250 ml, 4 
times a day for 6 weeks) with lower or higher content 
of BC juice (6.4% BC juice with 4 mg/100 ml total 
anthocyanins or 20% BC juice with 14.3 mg/100 ml 
total anthocyanins, respectively) compared to placebo 
drink. The volunteers, who have consumed BC drink 
with higher anthocyanins level revealed a decreased 
flow-mediated dilation (FMD%), a parameter related 
to endothelial reactivity, and lower plasma F2-
isoprostanes level (a marker of oxidative stress), 
compared to placebo group.

ANTI-CANCER PROPERTIES OF 
BLACKCURRANT

The chemopreventive activity of BC bioactive 
compounds extensively studied by different authors in 
in vitro and in vivo experiments are related to multiple 
mechanisms [19, 53]. The ANTs possess the ability to 
arrest a cell cycle and induce apoptosis [44, 47], reduce 
the risk of DNA damage, and exert an anti-mutagenic 
action [70].

Diaconeasa et al. [20] studied the anti-proliferative 
effects (using MTT assay) of ANT extract obtained 
from BC juice on murine melanoma (B16F10), ovarian 
carcinoma (A2780) and cervical cancer (HeLa) cell 
lines. The glycosylated ANTs from BC revealed 
a dose-dependent reduction in cell proliferation with 
IC50 values of 224 µg/mL, 259.8 µg/mL and 281 µg/
mL (in case of B16F10, A2780, and HeLa cells, 
respectively). It is commonly known that chronic 
oxidative stress and inflammation cause a higher risk 
of tumorigenesis. Moreover, the imbalance in redox 
state in the cells (oxidative environment) stimulates 
transcription of antioxidative enzymes. This process 
is controlled at transcriptional level via c-active 
sequences (antioxidant response elements, ARE) that 
are regulated mainly by Nrf2 transcriptional factor 
[12]. Anthocyanins, due to their three hydroxyl groups 
on B-ring and one on C-ring, can act with antioxidant 
response elements (ARE) via Keap1-Nrf2 signaling 
pathway and stimulate the expression of antioxidative 
enzymes (such as glutathione reductase, glutathione 
peroxidase, glutathione transferase and quinone 
oxidoreductase) [43]. The promising findings on anti-
cancer properties of ANTs were shown by Li et al. [42]. 
The authors tested the combined effects of cisplatin 
(5µg/mL) and cyanidin-3-O-glucoside (400 µg/mL) on 
HeLa cells and observed that the combination of two 
substances inhibits the proliferation more distinctively 
compared to the administration of cisplatin alone. 
Cyanidin-3-O-glucoside in combination with 
chemotherapeutic drug contributed to more increased 
apoptosis and cell cycle arrest in G1 phase than it 
was observed following cisplatin treatment. It can be 
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postulated that flavonoids could enhance the activity 
of chemotherapy drugs. A similar, promising results 
of anti-tumor properties of ANTs were reported by Li 
et al. [41], who conducted in vitro experiments with 
human epidermal growth factor receptor 2 (HER-
2)-positive breast cancer cell lines (MDA-MB-453, 
BT474, and MDA-MB-453R, BT474R as trastuzumab-
resistant lines). The cells were exposed to cyanidin-
3-O-glucoside and peonidin-3-O-glucoside (P3G) 
at concentration ranged from 0.003 to 50 µM. Both 
tested ANTs (at 5 µM concentration) downregulated 
phosphorylation of HER-2, AKT (Ser473) and p44/42 
MAPK (mitogen-activated protein kinase) kinases. 
Furthermore, the 24- and 48-hour exposure the cells 
to cyanidin-3-O-glucoside (5 µM) and peonidin-3-O-
glucoside (5 µM) resulted in increased apoptosis. The 
overexpression of the HER2 gene is responsible for 
a poor prognosis of recovery form breast cancer, as 
well as increased risk of an invasive stage and tumor 
metastasis. The beneficial antiproliferative effect 
of BC extract was investigated by Olsson et al. [51] 
who showed a concentration-dependent (0.025-0.5%) 
reduction in cell proliferation of human colon cancer 
HT29 line. What is more, due to high concentration of 
vitamin C in BC extract, a synergistic anti-proliferative 
effect of both vitamin C and ANTs can be postulated. 

Studies conducted in animal models with 
experimentally-induced tumors have also provided 
a convincing evidence of chemopreventive effect 
of BC extract [9, 25]. In the study conducted by 
Bishayee et al. [10], male Sprague-Dawley rats fed 
with diet supplemented with BC skin extract (BCSE; 
100 or 500 mg/kg of body weight) were subjected to 
dietylnitrosoamine (DENA)-induced hepatocellular 
carcinoma. The macroscopic observations revealed 
a significantly lower incidence of liver nodules in rats 
feeding with diet with higher BCSE content compared 
to DENA exposed animals. The liver specimens from 
rats in DENA group demonstrated a significantly higher 
value of proliferative nuclear antigen(PCNA)-positive 
cells score (a marker of increased cell proliferation) 
than animals treated with BCSE (at 500 mg/kg bw). 
At the same time, a higher liver apoptotic index in 
the liver was observed in animals fed with feed with 
higher content of BCSE versus DENA control group.

ANTI-MICROBIAL ACTIVITIES
OF BC ANTHOCYANINS

The antimicrobial activities of dietary plant 
bioactive compounds against pathogenic bacteria 
have been extensively reviewed by many authors [3, 
16, 54]. Regarding the polysaccharides present in 
blackcurrant seeds, Lengsfeld et al. [40] in in vitro 
study observed a lower adhesion rate of Helicobacter 
pylori to gastric mucosa. The anti-adhesive properties 

of raw polysaccharides from BC seeds result from the 
presence of acidic high-molecular weight galactans, 
which are able to bind to H. pylori receptors, and thus 
can inhibit their ability to implementation in gastric 
epithelium. In turn, Kranz et al. [36] showed an efficient 
antimicrobial activity of BC extract in suppression 
of oral Porphyromonas gingivalis, Aggregatibacter 
actinomycetemcomitans, Actinomyces naeslundii, 
Fusobacterium nucleatum bacteria colonization 
compared with 0.2% chlorhexidine, an antimicrobial 
agent commonly used in mouthwashes. It is 
postulated that a natural compounds from BC might 
be a promising tool in the prevention of periodontitis. 
The findings from a 6-week in vivo experiment 
(with Sprague Dawley male rats) [52] proved that 
BC anthocyanins can modify the intestinal bacterial 
microbiota. The BC extract (Currantex; 32% w/w of 
total ANTs content) added to the rats feed (at a dose 
of  40 g/kg) caused a higher relative abundance of 
Bacteroides-Prevotella-Porphyromonas group and 
Lactobacillus spp., and lower Bifidobacterium spp. 
Clostridium perfringens.

POSSIBILITIES OF A PRACTICAL 
USE OF PHENOLIC COMPOUNDS 

FROM THE WASTEBLACKCURRANT 
PRODUCTS

The processing of BC fruit offers an enormous 
possibility of reusing the BC waste products as 
valuable functional additives in food. Baranowski et 
al. [8] noticed that residue after BC juice production 
may be a nutritive additive to “ice” fruit tea or jellies. 
BC pomace is a rich source of phenolic compounds, 
especially anthocyanins (up to 49% w/w) from fruit 
skins [29], soluble (28-30% w/w) and insoluble 
(47% w/w) dietary fiber [4], essential fatty acids and 
phytosterols [21] present in seeds. 

The cereal-based products are a very popular 
food products that are enriched with BC to increase 
organolepic and nutrition value. Gagneten et al. [24] 
reported that the fortification of gluten-free cookies 
with of 3.75% of BC extract from by-product after 
juice production caused an 62% increase in total 
phenolic content without any negative organoleptic 
changes. The same, Shmidt et al. [60] proposed 
to enrich a savoury crackers in BC pomace. The 
flour replacement even up to 30% can still make an 
acceptable product for consumers. 

The effects of consumption dietary extract from 
BC pomace rich in antioxidants was also studied in 
in vivo models [29]. The experiment conducted on 
20 New Zealand white rabbits confirmed that feed 
supplementation with 1.5% of BC pure extract from 
pomace reduced insulin resistant markers,plasma 
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triglyceride and total cholesterol concentration in 
animals maintained on a high-fat diet. 

CONCLUSIONS

Based on the research conducted in recent years, BC 
fruits demonstrate a significant therapeutic potential. 
The anti-inflammatory, anti-oxidative and anti-cancer 
properties of BC have been confirmed in many studies. 
There is still a little evidence coming from human 
clinical and randomized controlled studies about the 
beneficial effects of BC polyphenolic compounds, 
therefore the extrapolation the results obtained from in 
vitro and in vivo models to humans should be made with 
caution. Undoubtedly, blackcurrant fruits consumed 
at optimal amounts as fresh or used as by-products 
after juice production additives or supplements exert 
the anti-oxidative effects and therefore can be used 
in prophylaxis of many non-communicable chronic 
diseases, as well as can be used as therapeutic factor 
to diminish chronic inflammation. A further research 
perspectives on BC compounds should concern on the 
mechanisms of anti-cancer activity and the possibility 
of designing preparations containing blackcurrant to 
support cancer therapy.
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