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Abstract 
 
At industrial level, by apple processing into juice results significant amounts of waste, representing 25-40% of the mass 
of processed apple depending on the technology applied for juice extraction. At European level, by apple processing 
into juice results annual millions of tonnes of waste. Apple waste is a rich source of food fibres (cellulose, 
hemicellulose, lignin, pectin), minerals (calcium, magnesium, potassium, zinc, iron, etc.), phenolic compounds, mainly 
phenolic acids such as chlorogenic acid, protocatechuic acid and caffeic acid and flavonoids. Also, apple waste 
contains simple sugars (glucose, fructose and sucrose). In this paper are presented the results of the research 
performed to achieve a functional ingredient (powder) from apple waste resulting in apple juice industry. For this 
purpose, apple waste (Jonathan, Golden Delicious and Red Delicious varieties) was subjected to a convective drying 
process at 50°C to protect the bioactive compounds (vitamins, phenolic compounds, etc.) to a moisture content to allow 
their milling and turning them into powder and their stability in terms of quality. The achieved functional ingredient 
was evaluated sensory, physic-chemically and microbiologically. Powder achieved from apple waste is characterized 
by total dietary fibre (60.62...64.75%), iron (2.31....2.73 mg/100 g), potassium (450.12... 508.45 mg/100 g), calcium 
(76.32 ....92.44 mg/100 g), magnesium (41.15....55.65 mg/100 g) and total polyphenol content (17.83 ...38.83 mg 
GAE/g). At the same time, powder achieved from apple waste has antioxidant potential. Due to its complex biochemical 
composition and antioxidant potential, the functional ingredient achieved from apple waste can be used to fortify 
bakery and pastry products. 
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INTRODUCTION 
 
Apples are one of the most consumed fruits in 
the world and are among the main sources of 
phytochemicals and antioxidants in the human 
diet. Approximately 70 million tons of apples 
are produced globally per year (Massias et al., 
2015). Apple fruits have a complex and 
balanced biochemical composition represented 
by vitamins, minerals, sugars, organic acids, 
fibres and phenolic compounds, but has a 
moderate energy value (Feliciano et al., 2010). 
Apple is a good source of fibre with well- 
balanced proportion between soluble and 
insoluble fractions (Gorinstein et al., 2001). 
Also, apple fibres have better quality as 
compared to other dietary fibres due to 
presence of associated bioactive compounds 
(Fernendez-Gives et al., 2003; Wolfe and Liu, 

2003). The prevention of various chronic 
diseases, especially cardiovascular diseases, 
was associated with apple consumption due to 
their content in bioactive compounds 
(polyphenols and fibres) (Rupasinghe et al., 
2012; Serra et al., 2012). Apples contain over 
60 phenolic compounds (Rupasinghe et al., 
2012).  
By apple processing into juice results 
significant amounts of waste, representing 25 - 
40% of the mass of processed apples depending 
on the technology applied for juice extraction. 
In Germany, by apple processing are produced 
annually 200 to 250 ktons of wet apple 
pomace,  followed by Japan, Iran, USA, Spain, 
and New Zealand, which reported quantities of 
160, 97, 27, and 20 ktons per year, of waste 
resulted (Kammerer et al., 2014). In Romania, 
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