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Abstract 
Although long considered a by-product of cheesemaking, whey has been proven by this study to be a resource with high 

nutritional and functional value. Its utilization in the form of a fermented beverage, plain or enriched with elderberry 

extract, has been confirmed as an efficient strategy both technologically and sensory-wise. The study confirmed the 

potential of acid whey as a substrate for functional fermented beverages, with physicochemical values showing a low 

pH (4.45 ± 0.00), high titratable acidity and a nutritional composition characterized by 1.02% protein, 3.74% lactose 

and 0.72% ash. Microbiological analyses showed a low microbial load (NTG ~2 × 10⁴ UFC/mL), below the limit set by 
EC Regulation no. 1441/2007, and the absence of E. coli and coliform bacteria colonies confirmed the safety of the 

sample. From a sensory point of view, the variants with the addition of elderberry extract were the best appreciated, due 

to their balanced taste, natural aroma and pleasant appearance. The results obtained indicate that fermented whey 

beverages can be classified as safe, nutritious and attractive products, with potential for use in the functional food 
industry and within the circular economy. 
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Functional foods and beverages constitute a 
highly inventive and dynamic sector within the 
food industry, attracting increasing consumer 
attention due to their health benefits that extend 

beyond basic nutrition (Corbo et al., 2014). 
As consumers become increasingly aware of 

the special characteristics and, above all, the health 
benefits of fermented milks, the dairy industry is 
challenged to manage the large-scale production of 
these products in a sustainable way, without 
compromising the technological and functional 

qualities that define the traditional products from 
which they are derived. Whey and its constituents 
are increasingly used as functional ingredients in 
foods and nutritional goods, while bioactive 
proteins are facing increased demand in the 
pharmaceutical and food sectors (Jelicic, 2008). To 
date, research has focused on the formulation of 
sweet-sour whey beverages, whether native or 

powdered, delactosized or deproteinized 
(Skryplonek et al., 2019). 

As the dairy industry continues to develop 
and produce large volumes of whey, its intelligent 
valorization becomes increasingly important. 
Beyond the challenges related to its management, 
whey offers considerable potential in the 

development of functional food products, including 
fermented whey-based beverages. These have 
gained increased interest due to their nutritional 

properties, their ability to support the development 
of a probiotic microbiota and their technological 
versatility.  

Whey is the liquid component, known as 

cheese whey, which is derived from the separation 
of the curd during milk coagulation by enzymes or 
proteolytic acids. (Buchanan et al., 2023). 
Approximately 80–90% of milk processed in 
cheese factories is converted into whey, resulting 
in an estimated global production of 180–190 
million tonnes of waste, of which 100 million 

tonnes is whey annually (Chandrapala et al. 2015; 
Flinois et al., 2019). Currently, the reuse rate of 
whey in Europe exceeds 75%, but in other regions 
of the world it is only 50%, highlighting the waste 
of a product with high nutritional value.  

Whey can be used both as a functional 
ingredient in food and as animal feed (Macwan et 

al., 2016). Fermented foods, obtained by the 

controlled growth of microorganisms and 
enzymatic conversion of food components, 
represent one of the main sources of food globally, 
contributing to approximately one third of the 
human diet (Terpou et al., 2025).  

The fermentation of whey with lactic acid 
bacteria modifies its structural and biochemical 

profile, leading to the generation of bioactive 
peptides with functional roles in immunity, 
oxidative balance, gut microbiota composition, and 


