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Technologies for the recycling of the organic agrifood wastes
Fruit & Vegetables (F&V) are consumed in many different ways, especially for their pulp and juices…but 
what happens to the rest? With the remaining parts, Agro2Circular creates New Food and Nutraceutical 
formulations, and gives waste a new life.

Route 2

Route 1

2%

1.2%

0.4%

PURIFICATION

HEATING BATH 
& SIEVING

GREEN SOLVENTS

FRUIT & VEGETABLES
INDUSTRIAL WASTES

CONCENTRATION

DEHYDRATION

EVAPORATION

PURIFICATION

PURIFICATION

FREEZE - DRYING

MICRO-WAVE SIEVING

ULTRAFILTRATIONCENTRIFUGATION

Process

Product

DEHYDRATED EXTRACT: rich in fibers, representing 2% of the total of 
the fresh waste initially processed
FREEZE DRIED EXTRACT: rich in sugar, pectin, and phenolic compounds, 
representing 1.2% of the initial fresh waste   
DRIED MICRO-ENCAPSULATED FLAVONOIDS: natural compounds, 
0.4% of the extracted material, are stabilized by means of micro-encapsu-
lation.
These results will be used in three different fields:
FOOD, NUTRACEUTICAL, COSMETICS

ROUTE 1 STARTS USING GREEN SOLVENTS
Different green solvents are used depending on the F&V 
treated.
To make solvents efficient, this phase applies Ultrasound 
Assisted Extraction, that uses ultrasound to create 
cavitation bubbles, enhancing solvent penetration and 
breaking plant cell walls for effective extraction.

ROUTE 2 MICROWAVES ASSISTED EXTRACTION 
(MAE) + PURIFICATION PROCESSES
It starts with enzymatic hydrolysis, where a mixture of 
sample, enzyme and water is incubated at temperatures 
around 35–50°C (heating bath phase), with adjusted pH, 
to facilitate cell breakdown. A sieving phase separates 
solid and liquid phases.
The solid phase is mixed with an ethanol:water solution 
and treated in a microwave oven for MAE. After a second 
sieving phase, the ethanolic fraction is evaporated 
and recycled, while the residual aqueous phase, rich in 
polyphenols, is purified by resins and microencapsulated.
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