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Abstract 

 

The integration of fruit by-products into dairy products is a chance to improve nutritional value and sensory 
attractiveness while promoting sustainable food production. This study examines the nutritional and sensory assessment 
of cheese made with the incorporation of dried black chokeberry (Aronia melanocarpa) pomace. Nutritional analyses 
concentrated on proximate composition, dietary fiber, phenolic compounds, and antioxidant capacity, contrasting 
enriched cheeses with control samples. The results revealed a substantial enhancement in total polyphenols (4.45 ± 
0.27-9.13 ± 0.31 mg GAE/g dw), dietary fiber, and antioxidant activity (26.43 ± 0.24-48.94 ± 0.34 µmol TE/g dw) in 
cheeses fortified with chokeberry pomace, underscoring its potential as a functional ingredient. Sensory evaluation 
demonstrated that moderate incorporation of pomace was positively perceived, particularly through improvements in 
colour and appearance, whereas higher inclusion levels were associated with a slight reduction in overall flavour 
acceptability. The results indicate that dried black chokeberry pomace can be effectively employed in cheese production 
to enhance nutritional attributes while preserving acceptable sensory qualities, hence facilitating the creation of value-
added functional dairy products.  
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The nutraceutical and dietary supplement 
industries are seeing swift growth. There is a 

growing focus on utilising commodities formerly 

seen as trash, like pomace, seeds, and leaves, in the 
quest for useful raw materials. This strategy aligns 

with the European Union's zero-waste objectives 

established for 2025 and aids in the progression of 

the United Nations Sustainable Development 
Goals. Recent studies have highlighted the 

significant importance of fruit by-products, which 

are especially abundant in bioactive chemicals 

linked to various health benefits (Saracila et al., 

2024). Presently, researchers and the food industry 

are concentrating on the development of functional 
food formulations and nutraceuticals, so aligning 

this study with global trends (Tamkutė et al., 

2021). 
Black chokeberry, or aronia (Aronia 

melanocarpa), is a shrub belonging to the 

Rosaceae family, indigenous to North America and 
introduced to Europe approximately a century ago. 

The edible components of black chokeberry consist 

mostly of its fruits, which are small, dark, cherry-

like berries. Black chokeberry is widely recognized 
as one of the richest natural sources of bioactive 

compounds, particularly anthocyanins, flavonoids, 

and other phenolic constituents (Sidor et al., 2019). 

These phytochemicals are associated with 
strong antioxidant activity, anti-inflammatory 

effects, and potential health-promoting properties, 

including cardiovascular protection, improved 
glucose metabolism, and immune modulation 

(Martins et al., 2024). 

Raw, unrefined black chokeberry fruits are 

infrequently ingested due to their astringent 
flavour; yet, they are extensively utilised in the 

food sector for the production of juices, syrups, 

jams, fruit teas, and dietary supplements (Jurendic 
et al., 2021). By-products generated during fruit 

processing, particularly pomace, are increasingly 

being valorized for food applications. Chokeberry 
pomace consists of approximately 28–35% skin, 

60–70% seeds, and about 10% pulp. It represents a 

valuable source of polyphenols, vitamins, and 

dietary fiber, while being relatively low in calories 
(Sarv et al., 2021). 

Studies have shown that pomace contains 

higher levels of procyanidins compared to juices 
and fresh fruits, highlighting its potential as a rich 

source of natural antioxidants (Raczkowska et al., 

2022). Chokeberry pomace may serve as a 
component for the formulation of antioxidant-rich 

meals and nutraceuticals. Although considerable 

research has been conducted on the valorization of 


