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The European Union is convinced of the need to give a strong

acceleration, since the bioeconomy has all the potential necessary to
address many of the priority challenges for the future of Europeans:

from food security to energy needs and the reduction of the
environmental impact of agriculture and industry, from providing
healthy food at affordable costs to encouraging coastal and rural

development, from fighting climate change to achieving the goal of

zero waste to landfill.

As part of the Sustainable Development Goals identified
by the United Nations for the fight against poverty, the
protection of the planet and the achievement of
prosperity for all, the action plan will serve to achieve, by
2030, the 17 sustainable development goals identified
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POR Puglia FESR - FSE 2014-2020 Azione 1.6
“InnoNetwork”: Biocosi

Development of innovative technologies and processes for the production of 100%
BIODEGRADABLE and COMPOSTABLE packaging for a Sustainable, circular and
Intelligent industry
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From the vision of wastewater no longer as waste but as a resource to the use of green

technology, designed on the principles of the circular economy, BIOCOSI' allows a complete
reduction of pollutants in the dairy industry and their complete valorisation (zero waste at
the end of the process ), represent the distinctive features of a "disruptive solution"
oriented towards the market and the modernization of the agri-food supply chain.
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The general objective of the BIOCOSI' proposal is to provide a
revolutionary and concrete solution to the problem of
wastewater from the dairy supply chain, no longer seen as
waste but as a resource (raw material) for the production of
bioplastic (PHA - polyhydroxyalkanoates), 100% biodegradable
and biocompatible, suitable for rigid packaging for food use
and usable within the same supply chain. Inspired by the
principles of the circular economy and biomimicry, BIOCOSI'
allows a complete reduction of pollutants in the dairy industry
and their complete valorization through a zero waste process,
a "disruptive solution" oriented to the market and the
modernization of the supply chain agri-food.
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Case studies ENEA

Among the resources shared by the companies participating in this innovative business model there are waste, water and
energy, but also transport and logistics. All with the aim of reducing waste and industrial waste to optimize efficiency and

sustainability, minimizing the economic and environmental impact of production processes.
S
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MIUR, Bando PON 2007-2013,
Operational objective — Integrated
Actions for Sustainable Development
and for the development of the
information society

BIOCOSi

IL BIOPACKAGING INTELLIGENTE

REGIONE POR Puglia FESR - FSE 2014-2020 Azione 1.6
“InnoNetwork”
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The Cascade

In a circular economy the cascading use of renewable resources should be encouraged along with its innovative
potential for new materials, chemicals and processes, as suggested by the European Commission.
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Experimentation and development of extractions of useful biomolecules

Membrane Processes: Ultrafiltration/Nanofiltration/Reverse Orsmosis
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Milk whey

In Italy, as in other countries with an important dairy tradition, the quantity of whey produced every year is enormous (8
x 108 tons/year), while in the world it stands at around 40 x 10° tons/year.
La -::-.:zr'_f.'u:r Fis:‘:a:.! d.E'll'-ltﬂ'Ifr_'.!
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Whey production in Italy equal to 8 million tons/year
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Using specific bacterial strains and enzymatic process, is possible to transform the
lactose into lactic acid and then produce bioplastics
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Separation technologies
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RCEW
|

‘ Ultra-filtration (UF)

hJ

Retentate (R-UF) Permeate (P-UF)
Proteins-rich fraction 79.7% RCEW
20.3% RCEW

VCR 4.92 \_‘

‘ Nano-filtration (NF)

Retentate (R-NF)

Lactose-rich fraction Permeate (P-NF)
26.8% P-UF 73.2% P-UF
VCR 3.72
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Table 1. Proximal composition of RCEW, and R-UF, P-UE, and R-NF fractions. Protein content is
calculated as Total Nitrogen x 6.38.

RCEW R-UF P-UF R-NF
pH 52 +0.2% 52+0.1° 52+01° 56+02°

Total Nitrogen (mg/L) 59.12 + 1.23P 285.12 +8.09 2 1.36 + 0.08 4 507 +0.15°¢

Proteins (%w/v) 0.38 + 0.06° 1.81 +0.052 0.08 + 0.01 ¢ 0.03 +0.01¢

Total Free Amino Acids (mg/L) 420+ 12°¢ 50 + 54 510 +15P 1897 + 212

(____Lactose (%wfv) ________ 378x0.05° ___ 52x01°  341x007% _ 126+007%

Glucose (%10/v) <0.01 <0.01 <0.01 <0.01
Galactose (%iw/v) <0.01 <0.01 <0.01 <0.01
Fat (%w/v) 0.16 £ 0.10° 0.75 + 0.04 2 <0.01 <0.01

Ash (%w/v) 1.10+0.10" 0.22 +£0.05¢ 1.32 +£0.09 2 0.32 +0.13°¢

The data are the means of three independent experiments + standard deviations (n = 3). “ Values in the same raw,
with different superscript letters, differ significantly (p < 0.05).
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Conclusions

The separation technologies are immediately transferable with TRL 8-9 as the raw-secondary materials generated have
separated and concentrated two bio molecules present in the wastewater: lactose and whey proteins. The whey
proteins that after the fermentation phase, have generated the active biopeptides which, when returned to the dairy,
have created new dairy products. The lactose after the fermentation processes have generated a bio plastic.
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