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A high amount of industrial by-products are produced every day through processing of tons of fresh 
fruits. The processing generates a positive impact in the economy, but a negative impact on the 
environment, through the production of wastes that implies a loss of nutrients. During processing ca. 
60% (w/w) of the pineapple fruit is lost, since usually only pineapple pulp is used for the production of 
products, so the main by-products generated are crowns (leaves), stems (core) and peels (Figure 1). 
Through green chemistry approach was possible to develop a fractionation of pineapple stems and 
peels, leading to the development of six pineapple new products (ingredients), two enzymatic high purity 
grade extracts, two pineapple liquid fractions with high antioxidant capacity and two pineapple flours 
with high content of soluble and insoluble dietary fiber. The enzyme fraction represented around 0.26% 
(w/w) of total fresh pineapple fresh weight for both by-products. Pineapple liquid fractions for stem by-
product represented 68.5% (w/w) [4.8% (w/w) in dry basis] and for peel represented 57.7% (w/w) [17.3% 
(w/w) in dry basis]; pineapple solid fractions for stem represented 31.2% [3.1% (w/w) in dry basis] and 
for peel represented 42.2% [11.4% (w/w) in dry basis] of the total fresh pineapple weight. The total 
content of phenolic compounds has shown differences, the peels fractions showed lower content than 
the stems fractions, and the same tendency was found for the antioxidant capacities assays, as well as, 
the content total of vitamin C. Through HPLC analysis was possible to identify eight main phenolic 
compounds (for stem liquid fraction, while for peel liquid fraction seven were identified, and for both 
fractions was possible to quantify three compounds (chlorogenic, caffeic and ferulic acids). This data 
was corroborated by LC-ESI-UHR-QqTOF-MS where besides the 8 most representative where also 
identified new 11 compounds in small amounts. The fractionation by a green chemistry approach 
allowed the characterization and the study of different fractions of two pineapple by-products, leading to 
clear innovation by the development of six new ingredients. Therefore, this work has opened the 
opportunity to the market of new green products, as a result of by-products valorisation, not only for food 
industry, but also for nutraceutical and cosmetic industries. 

 
 

 
Fig.1. Flow chart of pineapple by-products 
identification in fruit processing industries. 
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