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Abstract 
 
Apple pomace, the by-product of apple juice and cider production, is a promising source of phytochemicals and 

contains substantial quantities of dietary fibers, vitamins, and minerals. Incorporating apple pomace powder (APP) as a 

natural ingredient in yogurt presents a novel strategy to enhance the nutritional profile of a dairy product. The study 

examines the effects of APP addition on the physicochemical, bioactivity, sensory, and textural properties of APP-

enriched yogurt—the evaluation involved including APP at different concentrations (1% and 2% w/w). The results 

showed that yogurts enriched with APP had enhanced antioxidant activity due to their increased polyphenol content. 

The investigation of the texture showed that yogurts with APP had a thicker and creamier consistency.  

The sensory evaluation revealed that consumers found smaller concentrations (up to 1%) acceptable, whereas greater 

concentrations impacted their taste and texture preferences. The APP demonstrates potential as a natural ingredient in 

yogurt, providing nutritional advantages and improving functional characteristics while maintaining consumer 

acceptability at suitable levels.  
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Agro-industrial waste has a high amount of 
dietary fiber, phytochemicals, and other important 

elements. A significant portion of this waste is 
sometimes incinerated or disposed of improperly; 
yet, it contains numerous valuable and 

advantageous nutrients (Esparza I. et al, 2020). 

Apple (Malus domestica) is one of the most 
extensively cultivated crops worldwide, with a 

recorded production of over 89 million tonnes in 
2016 (FAO, 2018). One approximate estimate 
suggests that 35% of the overall apple production 
is allocated for cider, juices, and extracts (Malec J. 
et al, 2014). Apple pomace (AP), a cheap residual 
product of apple juice processing, contains an 
abundant concentration of pectin, antioxidants, and 

flavor components. Apple pomace is a promising 
source of phytochemicals and contains substantial 
amounts of carbs, dietary fibers, vitamins, and 
minerals (Bhushan S. et al, 2008). Naturally 
occurring antioxidants include catechins, 
procyanidins, caffeic acid, polyphenols, phloretin 
glycosides, quercetin glycosides, and chlorogenic 
acid (Golebiewska E. et al, 2022). 

Approximately 25-30% of all apple 
products, such as juice, wine, jams, and dried 
goods, are derived from the skin, flesh, seeds, and 
stems. According to estimates, apple juice 
processing yields a product with a low 

concentration of polyphenolic chemicals and just 
3-10% of the antioxidant activity found in the 

original fruit. The majority of polyphenol 
chemicals are retained in apple pomace, which is a 
diverse combination of peel, stem, core, seed, and 
soft tissue (Adil I.H. et al, 2007). 

The composition of AP includes sugars that 
are not soluble, such as cellulose (127.9 g/kg dried 
weight), hemicellulose (7.2–43.6 g/kg dried 

weight), and lignin (15.3–23.5 g/kg dried weight). 
Additionally, AP contains simple sugars like 
glucose, fructose, and galactose (Cruz M.G. et al, 
2018). Several investigations have shown that the 
use of AP can help prevent, reduce, and eliminate 
various diseases by positively affecting antioxidant 
status, metabolic dysfunction, gastrointestinal 
health, and weight loss (Skinner R.C. et al, 2018).  

It has various potential uses, including the 
recovery of pectin, the preparation of jam and jelly, 
the manufacturing of enzymes, the production of 
animal feed, the production of organic acids, the 
production of ethanol, as a source of aroma 
compounds, and as a source of natural antioxidants 
(Szabó-Nótin B. et al, 2014). 

Prior research has demonstrated that AP 
powder displayed favorable characteristics in terms 
of water retention capacity, solubility, swelling, 
and its ability to increase the viscosity of milk 




