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ABSTRACT 

Sorbus aucuparia L. (Rowan or Mountain Ash) is a deciduous tree of the Rosaceae family with 

considerable dendrological importance and emerging pharmacological and nutritional value. This review provides an 

integrated overview of its botanical characteristics, phytochemical composition, and biological activities, highlighting 

its potential in functional foods and natural therapeutics. The species is rich in diverse bioactive constituents, including 

polyphenols (flavonoids, phenolic acids, and tannins), triterpenoids, carotenoids, vitamins, organic acids, and essential 

minerals. These compounds contribute to its pronounced antioxidant, anti-inflammatory, analgesic, antimicrobial, and 

cytoprotective properties. Antioxidant activity is largely attributed to chlorogenic and neochlorogenic acids, rutin, 

catechin, and vitamin C, which effectively scavenge free radicals and protect biomolecules from oxidative damage. The 

anti-inflammatory effects are mediated through inhibition of COX/LOX pathways and protein denaturation, while 

analgesic potential involves the modulation of oxidative stress and prostaglandin synthesis. Additionally, S. aucuparia 

extracts exhibit cardioprotective, hepatoprotective, and antidiabetic activities, supporting their application in chronic 

disease prevention. Seasonal variation and extraction methods significantly influence bioactive compound yield, with 

early summer identified as optimal for leaf and fruit harvesting. From a dendrological perspective, S. aucuparia is an 

ecologically resilient species with high adaptive capacity, contributing to forest regeneration and soil stabilization. 

Integrating dendrological, phytochemical, and functional perspectives, this review underscores S. aucuparia 

as a multifunctional species of ecological, pharmacological, and biotechnological significance, offering promising 

https://doi.org/10.31989/ffs.v6i1.1830
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prospects for sustainable forestry, nutraceutical production, and functional food innovation. 

Keywords: Sorbus aucuparia; rowan; dendrology; polyphenols; functional food; antioxidant; bioactive compounds. 

Graphical Abstract. From Forest to Functional Food: The Multifunctional Potential of Sorbus aucuparia (Mountain Ash) 

©FFC 2025.  This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 

License (http://creativecommons.org/licenses/by/4.0) 

INTRODUCTION 

Sorbus aucuparia L. (rowan) fruits are a promising 

natural source of bioactive phenolic compounds with 

antimicrobial potential. An ethanolic extract of S. 

aucuparia fruits contained a diverse array of phenolics—

such as gallic acid, catechins, ellagic acid, quercetin 

derivatives, and chlorogenic and caffeic acids—and 

exhibited strong antimicrobial activity against 

Staphylococcus aureus, S. epidermidis, and 

Propionibacterium acnes. Moreover, the extract 

demonstrated synergism with erythromycin, effectively 

restoring antibiotic sensitivity in erythromycin-resistant 

Staphylococci, suggesting its potential utility in the 

treatment of pyodermitis and acne-related infections 

[1]. “Functional foods” are those that supply bioactive 

compounds beyond basic nutrition with health-

promoting properties such as antioxidant, anti-

inflammatory, or metabolic effects. According to recent 

scholarships, functional foods should be scientifically 

validated not only for their bioactive composition but 

http://creativecommons.org/licenses/by/4.0
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also for safety, bioavailability, and demonstrated health 

effects rather than being marketed on assumed benefits 

[2].  

The genus Sorbus comprises numerous species rich 

in phenolic compounds—particularly flavonols, phenolic 

acids, and anthocyanins—that contribute to their 

antioxidant, antimicrobial, and anti-inflammatory 

properties. Recent investigations on S. aucuparia L. fruit 

extracts have demonstrated potent antimicrobial 

activity against Staphylococcus aureus, S. epidermidis, 

and Propionibacterium acnes, key pathogens associated 

with pyodermitis and acne. The ethanolic extract, rich in 

gallic acid, catechins, ellagic acid, and quercetin 

derivatives, exhibited synergism with erythromycin, 

restoring antibiotic sensitivity in resistant Staphylococci. 

Such findings highlight the pharmacological potential of 

Sorbus fruits and support continued phytochemical 

exploration of diverse Sorbus subgenera [3]. Recent 

studies have emphasized the nephroprotective and 

antioxidant potential of wild fruits rich in polyphenols. 

Notably, Sorbus aucuparia (rowanberry) and Cornus mas 

(cornelian cherry) have been shown to mitigate 

gentamicin-induced nephrotoxicity in Wistar rats 

through modulation of nitro-oxidative stress and 

improvement of specific renal biomarkers such as KIM-1 

and iNAG [4]. These findings highlight the therapeutic 

promise of Sorbus-derived bioactive compounds in 

protecting against oxidative renal damage [4]. Sorbus 

aucuparia (rowanberry) fruits are rich in vitamins, 

minerals, organic acids, polysaccharides, and especially 

polyphenols, which are linked to antioxidant, anti-

inflammatory, and other protective effects [5]. Despite 

their astringent taste and underutilization, recent 

studies have highlighted their potential as functional 

foods and therapeutic adjuvants [5]. Sorbus aucuparia is 

an ecologically and pharmacologically significant species 

with multifaceted value. Ecologically, it acts as an 

important pioneer tree for forest regeneration and 

provides a valuable food source for wildlife during 

periods of scarcity. Recent environmental analyses of S. 

aucuparia fruits collected from 11 Tatra valleys revealed 

that element accumulation patterns are influenced by 

altitude, anthropogenic activity, and urban proximity, 

with elevated levels of Cl, Ca, and Hg near industrial 

centers and higher Mn, Rb, and Pb concentrations in 

mountain regions. These findings suggest that 

environmental contamination and soil composition can 

substantially affect the elemental profile of S. aucuparia 

fruits [6]. Sorbus species, particularly S. aucuparia, are 

valuable sources of polyphenols, flavonoids, and 

phenolic acids with notable antioxidant and 

antimicrobial activities. Environmental studies show that 

elemental composition in S. aucuparia fruits varies with 

altitude and urban exposure, reflecting both ecological 

adaptability and anthropogenic influence. Leaf extracts 

of various Sorbus species, including S. aucuparia, exhibit 

strong antimicrobial effects against Klebsiella 

pneumoniae, Staphylococcus epidermidis, and 

fluconazole-resistant Candida albicans. Moreover, S. 

aucuparia fruit extract demonstrated nephroprotective 

efficacy in gentamicin-induced oxidative injury in rats. 

Together, these findings highlight Sorbus as a promising 

source of natural antioxidants and antimicrobial agents 

with potential functional and therapeutic applications 

[7]. Plant cell culture (PCC) technology is emerging as a 

sustainable approach to produce plant-derived foods 

independent of conventional agriculture. Rowan (S. 

aucuparia) cell cultures have been investigated to 

generate bioactive berry ingredients while ensuring 

safety and nutritional quality for food applications [8]. 

Methodology:

A comprehensive literature search was conducted using 

the databases PubMed, ScienceDirect, FFHDJ.com, and 

Web of Science to collect up-to-date information on the 

pharmacological activities and major phytochemical 

constituents of Sorbus aucuparia (rowan). The search 
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covered publications from 1939 to 2025 and employed 

the following keywords and their combinations: 

“rowan”, “rowanberry”, “Sorbus aucuparia”, “Sorbus”, 

“polyphenols”, and “triterpenoids”. Peer-reviewed 

original research articles, reviews, and experimental 

studies reporting phytochemical analyses, extraction 

methods, and biological activities (antioxidant, anti-

inflammatory, analgesic, antitumor, and related 

pharmacological effects) were included to ensure a 

broad and current overview. Articles not available in 

English, duplicated records, and studies lacking primary 

data were excluded. 

Botanical Description of Rowan: Sorbus aucuparia L. 

(rowan or mountain ash) is a deciduous tree of the 

Rosaceae family with both dendrological significance 

and valuable pharmacological potential. 

Description: Sorbus aucuparia L., Rowan or Mountain 

ash is a deciduous tree from the Rosaceae family which 

belongs to angiosperm plants. It is a slim tree that can 

grow up to 15–20 m tall in favorable growing areas, but 

it can present itself as a bush in poor soils. The tree has 

a round or ovoid crown, with grey, grayish-white or red 

brown branches in its youth, which later become 

glabrescent, smooth and shiny. The bark is first smooth 

and grey, but later it forms a slim rhytidome and cracks 

into wide strips. The leaves are compound, 10-20 cm 

long, lanceolate in outline, with 9-19 leaflets and a 

shared petiole. They can be quite long, measuring 10–25 

cm. Leaflets are 3-5 cm long, 1-1.5 cm wide, from

oblong to oblong-lanceolate, pubescent at the base, 

sometimes glabrous, dark green above, glaucous or 

vermillion below, they become orange in the autumn. 

The inflorescence is located at the ends of shortened 

shoots, 5-15 cm in diameter, corymbed, multifloral and 

thick, with approximately 250 flowers. They are white, 

emitting a pleasant fragrance.  The fruits are fake drupe, 

spherical, longer than they are wide, ovate, rarely 

ellipsoidal, 8–10 mm in diameter, often red colored but 

rarely red-orange or yellowish-red. They stay on the tree 

in the winter, providing food for the birds. The seeds are 

usually three in number, narrowly oblong, sharp at the 

tips, reddish. A significant range of fluctuations in the 

quantitative characteristics of mountain ash wood 

elements increases its adaptive capabilities, helping it to 

occupy a variety of ecological niches in nature, as 

evidenced by the wide range of this species [8, 9]. 

Distribution: Sorbus aucuparia originating from the 

colder regions of the Northern Hemisphere (Western 

Europe, Eastern Europe, Crimea, Caucasus, Asia Minor, 

northern Africa). In Armenia, it grows abundantly in 

forest areas, although it is found in almost all regions of 

the republic [9].  

According to E. Gabrielyan [8], the primary center 

of origin and differentiation of the genus Sorbus is 

Southeast Asia. It was from this region that migration of 

Sorbus species towards Europe and North America 

began. Secondary centers have developed in the 

Himalayas (especially of subgenus Aria), the Caucasus 

and Armenia (giving rise to numerous hybridogenous 

taxa) and Europe, where there has been much 

differentiation through hybridization and the 

stabilization of new forms by apomixis [9-10]. 

Recent global analyses confirm that Sorbus 

diversity and distribution patterns are strongly shaped 

by climatic and environmental factors. Wang et al. 

(2025) demonstrated that temperature, solar radiation, 

and precipitation are the primary ecological drivers of 

Sorbus richness worldwide, with mountainous regions 

such as the Hengduan Mountains and Caucasus serving 

as key diversity centers due to their climatic seasonality 

and elevational gradients [11]. 

Bio-ecological Type: It grows along forest edges, 

clearings, in the undergrowth, less often among 

meadows, in well-drained soils, also on rocky or stony 

https://besjournals.onlinelibrary.wiley.com/doi/10.1046/j.1365-2745.2000.00502.x#b185
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places, along cliffs of riverbanks, in deciduous or even 

coniferous forests, in peat lands. It vegetates well in 

fertile soils, with moderate acid humus, in the process of 

decomposition. In the Caucasus it grows along the upper 

limit of the forest at high altitudes, at subalpine level 

and on sunny slopes. It is a stress-tolerant species and 

characterized by high drought, frost and shadow 

resistance. It bears drought well, if the drought is not 

prolonged [12]. Like other plant species from Armenian 

mountain ecosystems, S. aucuparia may also experience 

the effects of technogenic contamination and climate 

variability. A recent study from the Syunik region of 

Armenia revealed elevated levels of heavy metals in 

traditional edible plants near mining areas, 

demonstrating how anthropogenic pressure can 

influence the chemical composition and safety of native 

flora [13]. 

Uses: The fruits (rowanberries) of Sorbus aucuparia L. 

are food products with acknowledged nutritional value, 

high phenolic content, and traditional application in 

diabetes [14]. In Armenia where the rich and diverse 

flora has been used for medicinal purposes for at least 

3000 years [15], the fruits of Sorbus aucuparia are used 

in folk medicine as a mild laxative, biliary, and diuretic 

[15]. The rowan tree (Sorbus aucuparia L.) is one of the 

most important species of the genus Sorbus, which has a 

medicinal value [16]. The usage of medicinal plants 

confirms the position of Armenia as a country at the 

crossroads of Asia and Europe because of its traditional 

usage of medicinal plants from both continents [15]. In 

folk medicine, they have been used to prevent scurvy 

and bleeding or as a diuretic and laxative [14-16]. 

Biological Activities of Sorbus aucuparia Compounds: 

Sorbus aucuparia L. is rich in bioactive compounds, 

including polyphenols (flavonoids, phenolic acids, 

tannins), organic acids, vitamins, and triterpenoids. 

These constituents contribute to a broad spectrum of 

biological and pharmacological activities, many of which 

have been experimentally validated [17-18].  

A study on Sorbus aucuparia (rowan) fruits from 12 

populations in the Alpine–Dinaric region of Croatia 

evaluated their proximate composition, antioxidant 

capacity, and elemental profile. The fruits contained, on 

average, 76.53% water, 17.45% total carbohydrates, 

2.98% crude proteins, 1.49% crude fats, 1.07% cellulose, 

and 1.29% ash. The total phenolic content reached 932 

mg/100 g, with antioxidant activity of 60.1% (DPPH) and 

4.1 mmol/100 g (FRAP). The predominant elements 

were potassium (2485 mg/kg), calcium (459 mg/kg), 

phosphorus (206 mg/kg), and magnesium (193 mg/kg). 

These findings indicate that rowan fruits are rich in 

phenolics and essential minerals, showing a composition 

comparable to that of blueberry and raspberry, thus 

supporting their potential as a valuable functional food 

ingredient [19].  

A recent study examined the chemical composition 

of Sorbus aucuparia CO₂ subcritical extract obtained for 

the first time in Kazakhstan. Using GS–MS, the extract 

contained major compounds such as 5-methyl-2(3H)-

furanone (30.18%), 5-(3-ethoxy-4,5-dihydro-isoxazol-5-

yl)-5-methyl-imidazolidine-2,4-dione (3.20%), and 4H-

pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl 

(2.53%).  

Analysis of the fatty acid profile revealed 

linoleic (37.7%) and oleic (50.5%) acids as the dominant 

components. These findings highlight the potential of S. 

aucuparia CO₂ extract as a source of bioactive 

compounds for pharmaceutical applications [20]. The 

ethanolic extract of S. aucuparia fruits showed a high 

content of polyphenols (1.11 mg GAE/g dry matter), 
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flavonoids (430.06 µg QE/g dry matter), and carotenoids 

(95.68 µg/g dry matter) [21]. The therapeutic potential 

of Sorbus aucuparia is illustrated in Table 1. 

   Table 1.  Therapeutic activities and supporting evidence for Sorbus aucuparia 

Activity References Main Bioactive 

Compounds 

Mechanism / Experimental Evidence 

Antioxidant Aurori M, et al. [29] Chlorogenic acid, 

neochlorogenic acid, 

quercetin, catechin, rutin, 

carotenoids, vitamin C 

Strong DPPH and FRAP activity; scavenging 

of free radicals; ferric-reducing capacity; 

upregulation of stress-related genes 

Anti-inflammatory Southall, O. [44] Polyphenols (flavonoids, 

phenolic acids), 

triterpenoids 

Inhibition of protein denaturation and 

COX/LOX enzymes; correlation between 

phenolic content and anti-inflammatory 

effect 

Analgesic Majdan M., et al. 

[48] 

Flavonoids (quercetin, 

rutin, isoquercitrin), 

triterpenoids 

Suppression of COX/LOX-mediated 

prostaglandin synthesis; possible opioid 

receptor interaction 

Antimicrobial Aurori M., et al. [51] Phenolic acids, flavonoids, 

tannins 

Inhibition of S. aureus, S. epidermidis, P. 

acnes, and Enterococcus faecalis; 

synergism with erythromycin; MIC = 0.01 

μg/μL 

Antitumor Xie B. et al. [64] Phenolic acids, flavonoids, 

triterpenoids (ursolic, 

oleanolic, betulinic acids) 

Induction of apoptosis via Bax/Bcl-2 and 

caspase pathways; inhibition of NF-κB, 

COX-2 

Neuroprotective Samilyk M., et al. 

[56] 

Polyphenols, vitamin C, 

minerals (K, Ca, Mg, Si) 

Antioxidant and anti-inflammatory 

protection against neuronal oxidative 

stress; functional food powders improve 

neuronal metabolism 

Cardioprotective Rutkowska M, et al. 

[61] 

Polyphenols (rutin, 

chlorogenic acid), 

triterpenoids 

Antioxidant and antithrombotic action; 

protection of fibrinogen from oxidative 

modification; inhibition of thrombin and 

protein glycation 

Antidiabetic / 

Hepatoprotective 

Bejenaru C., et al. 

[66] 

Phenolic acids, flavonoids, 

triterpenoids 

Inhibition of α-glucosidase and α-amylase; 

hepatoprotection via reduction of ROS and 

NF-κB modulation 

Functional food potential Ispiryan, A., et al. 

[74] 

Polyphenols, vitamins, 

minerals, dietary fiber 

Enhances antioxidant and sensory 

properties in probiotic ice cream, jams, 

pomace extracts, and seed oils 

Antioxidant activity: Sorbus aucuparia fruits are 

recognized as a valuable source of natural antioxidants. 

The high content of phenolic compounds, particularly 

chlorogenic and neochlorogenic acids, quercetin and its 

glycosides, catechin, and procyanidins, contributes to 

their pronounced free radical–scavenging potential. The 

strong antioxidant properties of S. aucuparia extracts 

suggest potential applications in the prevention of 

oxidative stress–related diseases and in the 

development of natural antioxidant formulations [21-

22]. The antioxidant potential of S. aucuparia fruit 

extract was evaluated using DPPH radical scavenging 

and FRAP assays. The results demonstrate that the high 

content of phenolic compounds, flavonoids, and 

carotenoids in the fruit extract contributes substantially 

to its antioxidant activity [21]. Comparable antioxidant 
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trends were reported for Rosa canina fruit extracts, 

which showed high phenolic and flavonoid contents 

correlating with strong DPPH and FRAP activities. The 

close phytochemical relationship among Rosa and 

Sorbus species in the Rosaceae family suggests a similar 

potential for incorporation into functional food products 

[23]. 

In vivo studies using Drosophila melanogaster 

demonstrated that the extract modulated stress 

resistance in a sex- and concentration-dependent 

manner. Males treated with the extract showed 

increased resistance to starvation, while females 

exhibited enhanced tolerance to hyperthermia. 

Treatment also induced subtle changes in the basal 

expression of cellular stress response genes, including 

heat shock proteins (hsp27, hsp68, hsp83), oxidative 

stress-related genes (hif1, nrf2, sod1), circadian rhythm 

genes (clk, per), and the longevity gene sirt1, which may 

underlie the observed sex-specific effects. These 

findings suggest that the antioxidant compounds in 

rowan berries contribute to stress resilience and may 

influence longevity through modulation of stress-

response pathways [24]. 

Antitumor Activity: The antitumor potential of Sorbus 

aucuparia has been attributed to its rich phytochemical 

composition, particularly phenolic acids, flavonoids, and 

triterpenoids. These bioactive constituents exhibit 

strong antioxidants and cytotoxic properties that may 

contribute to the inhibition of cancer cell growth [25]. 

Extracts obtained from the fruits and leaves of S. 

aucuparia have demonstrated dose-dependent 

cytotoxic activity against several human carcinoma cell 

lines [22,26].  

The underlying mechanisms of the antitumor 

effects are associated with the induction of apoptosis 

through mitochondrial pathways, regulation of pro- and 

anti-apoptotic proteins (Bax/Bcl-2), and activation of 

caspases [27–28]. Additionally, rowan polyphenols 

modulate oxidative stress, promote cell cycle arrest, and 

inhibit inflammatory signaling pathways such as NF-κB 

and COX-2, which are involved in tumor progression 

[29–30]. Triterpenoids such as ursolic, oleanolic, and 

betulinic acids—commonly identified in Sorbus 

species—exhibit notable anticancer activity and may act 

synergistically with flavonoids to enhance cytotoxic 

effects [31-32]. These findings suggest that rowan 

represents a promising natural source of 

chemopreventive and anticancer agents [32]. “Similar to 

oleuropein’s observed inhibition of migration in breast 

cancer cells, compounds from Sorbus aucuparia (e.g. 

flavonoids, phenolic acids) could potentially modulate 

cytoskeletal remodeling or adhesion dynamics—a 

hypothesis that warrants targeted in vitro assays [33]. 

Anti-inflammatory Activity: The anti-inflammatory 

potential of Sorbus aucuparia has been through its 

ability to inhibit heat-induced protein denaturation, a 

commonly used model for evaluating the anti-

inflammatory activity of natural extracts. Ethanolic 

extracts of S. aucuparia leaves significantly reduced the 

denaturation of albumin in a dose-dependent manner, 

indicating stabilization of protein structure under 

inflammatory conditions [34]. At the highest tested 

concentration, the inhibitory activity of S. aucuparia 

extract reached nearly half that of the reference drug 

diclofenac, suggesting notable anti-inflammatory 

efficacy [35]. 

Correlation analysis has shown a strong positive 

relationship between the total phenolic content and the 

inhibition of albumin denaturation, confirming the 

important role of these metabolites’ antioxidant and 

enzyme-modulating effects on the anti-inflammatory 

mechanism [36]. The efficiency of phenolic compound 

recovery observed in the present study aligns with 

findings by Kobus et al. (2025), who demonstrated that 
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ethanol concentration exerts a key influence on 

polyphenol extraction from S. aucuparia using 

ultrasound-assisted extraction. Their optimized protocol 

yielded high levels of neochlorogenic and chlorogenic 

acids, compounds also abundant in our extracts, 

confirming the reliability of ethanol-based extraction for 

maximizing antioxidant and anti-inflammatory potential 

[37]. As emphasized by Lykholat et al., rowanberries 

contain a wide range of bioactive metabolites such as 

polyphenols, vitamins, and organic acids that contribute 

to their therapeutic potential and may play an 

important role in reducing inflammatory responses. 

These compounds can modulate enzymes involved in 

inflammation, such as cyclooxygenase and lipoxygenase, 

and suppressing the formation of pro-inflammatory 

mediators [38–39]. 

Analgesic Activities: The analgesic potential of Sorbus 

aucuparia is closely related to its high content of 

phenolic compounds, flavonoids, and triterpenoids. 

Although specific studies on the analgesic activity of S. 

aucuparia are limited, related research on Sorbus 

species indicates that their extracts exhibit significant 

pain-relieving effects in both central and peripheral 

models of nociception. The mechanism is primarily 

associated with the inhibition of cyclooxygenase (COX) 

and lipoxygenase (LOX) enzymes, resulting in reduced 

synthesis—key mediators of pain and inflammation [40]. 

Flavonoids such as quercetin, rutin, and 

isoquercitrin, which are abundant in S. aucuparia 

extracts, may also interact with the opioid system and 

modulate oxidative stress, thereby enhancing analgesic 

responses [41]. The dual antioxidant and anti-

inflammatory properties of these compounds further 

reinforce their analgesic potential.  

Antimicrobial and Cell-Protective Properties: The 

antimicrobial potential of Sorbus aucuparia extract was 

evaluated using the broth microdilution method 

according to previously established protocols [42]. The 

serial dilutions of the extract were prepared in Mueller–

Hinton (MH) broth, and bacterial strains were incubated 

under standard conditions. The minimum inhibitory 

concentration (MIC) was defined as the lowest 

concentration at which no visible turbidity was 

observed, indicating inhibition of bacterial growth. The 

minimum bactericidal concentration (MBC) was 

determined as the lowest concentration at which no 

bacterial colonies were recovered on agar plates, 

reflecting bactericidal activity [43].  

The MIC index was calculated as the ratio of 

MBC/MIC, providing insight into the extract’s mode of 

action: an index ≤4 indicates a bactericidal effect, 

whereas an index >4 suggests a bacteriostatic effect [2]. 

Sorbus aucuparia L. fruit hydro-ethanolic extracts 

demonstrated notable antimicrobial activity, particularly 

against Gram-positive bacteria. In vitro assays involving 

urine-derived bacterial isolates from companion animals 

with urinary tract infections, S. aucuparia showed the 

highest activity against Enterococcus faecalis. The 

antimicrobial efficacy was quantified using the broth 

microdilution method, yielding a minimum inhibitory 

concentration (MIC) of 0.01 μg/μL and a minimum 

bactericidal concentration (MBC) of 0.05 μg/μL. The 

calculated MIC index indicated a predominantly 

bactericidal effect, suggesting the extract not only 

inhibited bacterial growth but also effectively killed the 

pathogens [44–45]. 

Neuroprotective Effect: Sorbus aucuparia has been 

reported to exhibit significant neuroprotective 

potential, primarily attributed to its high content of 

polyphenols, flavonoids, vitamin C, and essential 

minerals. These bioactive constituents act synergistically 

to counteract oxidative stress, neuroinflammation, and 

neuronal damage, thereby supporting brain health and 

potentially preventing neurodegenerative disorders 

[46–47]. Several studies have demonstrated the 
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feasibility of processing S. aucuparia into functional food 

ingredients with neuroprotective properties. The 

resulting powders possess a crystalline, porous 

structure, elevated vitamin C levels, and abundant 

essential elements (K, Ca, Mg, Si) that support neuronal 

metabolism. Collectively, the strong antioxidant and 

anti-inflammatory activities reported for rowan suggest 

its potential application as a natural neuroprotective 

agent in functional food formulations [48-50]. 

Cardiovascular Effect: Rowanberry has potential 

cardiovascular benefits due to its high content of 

polyphenols, which act as antioxidants and protect 

against oxidative stress [51–52]. Studies suggest that it 

may help mitigate conditions linked to cardiovascular 

issues by reducing oxidative damage in blood vessels 

and acting as a mild anticoagulant [53]. Moreover, 

rowanberry extracts have been shown to protect human 

fibrinogen against oxidative modifications, inhibit 

thrombin activity, and reduce fibrin clot density. These 

effects indicate potential antithrombotic properties, 

which could be beneficial in preventing cardiovascular 

events associated with thrombosis [54]. 

Antidiabetic and Hepatoprotective Activities: Extracts 

of Sorbus aucuparia exert inhibitory effects on key 

carbohydrate-hydrolyzing enzymes, namely α-

glucosidase and α-amylase, thereby attenuating 

postprandial hyperglycemia. The antioxidant properties 

of these phytochemicals also protect pancreatic β-cells 

against oxidative stress, enhancing insulin secretion and 

improving glycemic control [55–56]. Additionally, the 

potent antioxidant and anti-inflammatory effects of 

rowan extracts protect hepatocytes from oxidative 

stress and liver injury [57–58]. Experimental studies 

confirm that these extracts can inhibit α-glucosidase and 

α-amylase, contributing to reduced postprandial 

hyperglycemia [59]. This hepatoprotective potential of 

berry derived polyphenols is supported by analogous 

studies: e.g., methanol extract of Moringa oleifera 

leaves prevented carbon tetrachloride-induced liver 

damage in rats, normalizing liver enzyme levels and 

reducing oxidative stress—underscoring the feasibility 

of plant derived extracts as functional food ingredients 

for liver health [60]. In addition, rowan demonstrates 

hepatoprotective activity by decreasing reactive oxygen 

species, limiting lipid peroxidation, and modulating 

inflammatory pathways in liver tissues. These effects 

align with the general biological activities of plant-

derived compounds, including antioxidant, anti-

inflammatory, and cytoprotective properties [61]. 

Sorbus aucuparia as a Functional Food: Sorbus 

aucuparia L. (rowan or rowanberry) is considered a 

functional food due to its rich content of vitamins, 

minerals, and polyphenolic compounds, which provide 

various health-promoting effects, including antioxidants, 

anti-inflammatory, and cytoprotective activities. 

According to recent functional-food science 

perspectives, functional foods should be scientifically 

validated for their bioactive composition, safety, and 

health-promoting properties rather than simply 

marketed on assumed benefits [62].  The fruit can be 

made into jams, jellies, beverages, and other products. 

Traditionally, rowanberries have been valued for 

supporting general health, and recent studies suggest 

their potential in managing cardiovascular disorders and 

diabetes through inhibition of key carbohydrate-

hydrolyzing enzymes and reduction of oxidative stress. 

Raw rowanberries contain parasorbic acid, a potentially 

toxic compound; however, cooking or freezing converts 

it into non-toxic sorbic acid, making processed berries 

safe for consumption. 

Rowanberries are a rich source of bioactive 

phytochemicals, including polyphenols, flavonoids, 

anthocyanins, and phenolic acids, which are associated 
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with various health benefits. A recent study published in 

Functional Foods in Health and Disease further 

confirmed the strong functional food potential of Sorbus 

aucuparia, demonstrating that rowanberry-derived 

ingredients significantly enhance antioxidant capacity 

and overall nutritional value in formulated food 

products [63].  The incorporation of rowanberry pulp 

into probiotic ice cream formulations has demonstrated 

strong potential as a functional ingredient. Ice creams 

enriched with 2.5–20% rowanberry pulp and 

Lacticaseibacillus rhamnosus showed enhanced 

antioxidant capacity, improved probiotic viability, and 

good sensory acceptability, particularly at 5% pulp 

addition, highlighting rowanberry’s suitability for 

functional dairy products [64].  

Beyond direct consumption, byproducts of 

rowanberry processing, such as pomace and seeds, have 

been evaluated for functional food and cosmetic 

applications. Pomace from various cultivars of S. 

aucuparia (‘Likernaja’, ‘Burka’, ‘Alaja Krupnaja’, 

‘Granatnaja’, ‘Rubinovaja’, ‘Bussinka’, ‘Vefed’, ‘Angri’, 

‘Krasnaja’, ‘Solnechnaja’, ‘Sahharnaja’, ‘Oranzevaja’, 

‘Kubovaja’, ‘Moravica’, ‘Rosina’, and ‘Rossica’) was 

analyzed for total dietary fiber (TDF), protein, fat, 

minerals, pectin, and fatty acid composition. The highest 

TDF contents were observed in hybrid cultivars 

‘Granatnaja’ (63.04% DM), ‘Burka’ (64.52% DM), 

‘Rubinovaja’ (65.66% DM), and ‘Likernaja’ (67.17% DM). 

Pomace from cv ‘Rubinovaja’ exhibited the highest 

protein content (7.58% DM), cv ‘Alaja Krupnaja’ the 

highest pectin content (8.39% DM), and cv ‘Oranzevaja’ 

the highest fat content (7.47% DM). The highest average 

macro-element content was found in cv ‘Sahharnaja’ 

(1.56 g/kg DM). Fatty acid profiling revealed high levels 

of linoleic acid (51.94%), oleic acid (20.55%), and 

palmitic acid (12.96%), with the lowest n6/n3 ratio in cv 

‘Alaja Krupnaja’ (6.70%) [65]. These results indicate that 

pomaces from specific rowanberry cultivars are rich in 

valuable components, supporting their use in functional 

foods and cosmetics.  

Rowanberry seeds, a byproduct of juice 

production, were also evaluated for oil quality before 

and after primary fermentation. Fermentation 

significantly reduced seed sugars and carbohydrates 

(>50%) while increasing relative protein content, 

reflecting microbial utilization of fermentable 

substrates. Oil yield remained largely stable, and the 

fatty acid profile—dominated by linoleic and α-linolenic 

acids—was not altered by fermentation, confirming that 

seeds from both fermented and non-fermented sources 

retain functional oil quality suitable for food 

applications [66]. 

Ethanolic extracts generally exhibited stronger 

antibacterial effects than aqueous extracts. Among the 

tested bacteria, Staphylococcus aureus was most 

sensitive, followed by Listeria monocytogenes, while 

Escherichia coli and Campylobacter jejuni were less 

affected. These findings indicate that rowanberry 

berries and pomace are a promising source of bioactive 

compounds with potential applications in functional 

foods and natural food preservation, highlighting the 

value of extracting these compounds from juice press 

residues [67].  

CONCLUSION 

Sorbus aucuparia L. (rowan or mountain ash) represents 

a remarkable species that bridges dendrological 

significance with pronounced pharmacological and 

nutritional potential. Its wide ecological adaptability, 

strong stress tolerance, and ability to thrive in diverse 

forest habitats underscore its importance as a resilient 

pioneer and soil-stabilizing species in temperate 

ecosystems. Botanically, the tree exhibits substantial 

morphological plasticity, reflecting its capacity to adapt 

to varying climatic and edaphic conditions across its 

distribution range. 
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From a functional and therapeutic perspective, the 

rich phytochemical composition of S. aucuparia—

particularly its polyphenols, flavonoids, triterpenoids, 

carotenoids, and vitamins—confers potent antioxidant, 

anti-inflammatory, and cytoprotective properties. These 

bioactive constituents support the use of rowan-derived 

products in preventing oxidative stress–related 

disorders and promote its integration into functional 

food formulations such as jams, beverages, and 

probiotic dairy products. 

By combining dendrological insights with emerging 

biochemical evidence, this study highlights S. aucuparia 

as a multifunctional species of high ecological and 

biotechnological value. Continued interdisciplinary 

research on its phytochemical variability, seasonal 

dynamics, and sustainable utilization will further 

enhance its contribution to forest biodiversity, natural 

therapeutics, and functional food innovation. 

Scientific Innovations: This review synthesizes recent 

evidence on the phytochemical composition and 

functional properties of Sorbus aucuparia, highlighting 

its underexplored potential as a source of phenolic 

antioxidants and antimicrobial agents. The manuscript 

integrates data from multiple research domains—

including phytochemistry, food science, and therapeutic 

applications—to provide a unified perspective not 

previously reported. It also identifies critical gaps in 

mechanistic and clinical evidence, thereby offering a 

roadmap for future experimental studies. 

Practical Implication: The findings emphasize the 

promising role of Sorbus aucuparia fruits and extracts in 

developing functional foods, nutraceuticals, and natural 

antimicrobial formulations. Food manufacturers may 

utilize these insights to innovate high-value products 

enriched with phenolic compounds. Additionally, the 

review supports future in vivo and clinical studies aimed 

at validating the health benefits of rowan-derived 

bioactives for chronic disease prevention and wellness 

applications. 
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