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Project key figures PROLIFIC

Call

ABBI 2017.R4 i Proteins and other bioactive ingredients from side streams
and residues

A Research & Innovation Action project

Project duration:

A4 years
A 1st September 2018 7 315t August 2022

Funding
Ad. 67 MU EU contribution
A5 . 3 Mducost ot al
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Partners PROLIFIC

& | S / Consortium
et G . CONSORTIUM A Coordination:
§:“,::1:" fdﬂbﬂf -‘iﬁ/ s Stood

UNIBO and FHNW
Pl D

A 17 partners

~ fFo \ (g_/@ A 11 SMEs
‘E‘“ -\ % A 2 large companies

= Y @ BSSCA Sfood £

: & > A 4 RTD institutions

e

-@m!;é-)packaging ﬁag

Biver: :
cosm etic-> cosmetics ma a ‘
llllllllllllllllll =

EU BBI JU project PROLIFIC



WP4 Evaluation and selection WP5 Industrial scale up PRO I_l FlC

Project idea

of the best performing isolated of the processes and final
fractions according to foreseen product prototyping
applications
? Y % -
2 18 £ >’ e
AGRO-INDUSTRIAL EXTRACTION MOLECULAR FINAL PRODUCT PROCESS
PROCESSING PROCESSES CHARACTERIZATION PROTOTYPES EVALUATIONS
AND BIOACTIVITY
v v v 2 N

Y PROTEINS
i PEPTIDES [
= 'y AMINOACIDS
al EXTRACTION 1 WY, ¢ ENVIRONMENTAL
= - 4z IMPACT
RESIDUES
[} FIBRES
EXTRACTION 2 CHITOSAN
B-GLUCANS
RESIDUES SAFETY
A 4

0
EXTRACTION 3

PHENOLS :
\J/ CAROTENOIDS
FINAL PHYTOSTEROLS S
RESIDUES CAFFEINE

ECONOMICAL
SUSTAINABILITY

WP1 Inventory and WP2 Flexible and scalable WP3 Conversion of WP6 Life-Cycle Assessment
characterization of protocols for feedstock pre- fractions and first steps (LCA) and Cost-Effectiveness
the initial feedstocks treatment and extraction of the of extracts valorisation Analysis (CEA)

fractions of interest
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The feedstocks PROLIFIC

Legumes (CONSERVES FRANCE / ITALY)
Non compliant: fresh seeds of peas, fresh
greenbeans, rehydrated chickpeas

Fungi (PLEURETTE)

Processing cuttings, left overs and mycelium of
Agaricus bisporus, Pleurotus ostreatus, Lentinus g
edodes ‘

Coffee (ILLY)
Silver skin and non-compliant coffee beans

EU BBI JU project PROLIFIC



Relevance of feedstocks in Europe % 5 @
Annual production 20171 FAO data F PROLIFIC

1.3 M tons mushrooms

3.6 M tons dry and green peas
1.5 M tons dry and green beans
0.14 M tons chickpeas

0 3.0 M tons green coffee beans
(imported)

EU BBI JU project PROLIFIC




Example of pretreatment: fungi feedstocks PROLIFIC
Cleaning loss
(%)
Yield after drying
3%
Crushing and homogenizing
for uniform drying conditions
5% Shiitake Oyster Portobello
mushroom  Champignon
Lentinus Pleurotus Agricus
edodes ostreautus bisporus
white strain
8.4 % 10.1 % 10 %
35 %

8 EU BBI JU project PROLIFIC



Aqueous extraction of
legumes by-products

Peas Chickpeas
Purity (Protein %): 70%
Yield in protein: 20%

High protein integrity
Protein form: mostly intact

PROTEIN EXTRACT

SPRAY-DRYING

' 3

RESUSPENSION IN WATER

STARTING BY-PRODUCTS

y

GRINDING AND HOMOGENIZATION

'

EXTRACTION WITH BUFFER
SOLUTION

\ 4

PROLIFIC

SEPARATION

Liquid phase:
PROTEIN RICH FRACTION

\ 4

PROTEIN ISOELECTRIC
PRECIPITATION
(ACIDIFICATION)

A

Solid phase:
FIBER RICH FRACTION

Extraction FIBERS
and of polyphenols,
phytosterols, carotenoids

CENTRIFUGATION

v
Precipitate:

A

PROTEIN RICH FRACTION

v

Supernatant:
WASTE
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Enzyme-assisted extraction SROLIFIC
e N
® Alcalase
e Papain _ o
e Pepsin Purity (Protein %): 45%

e Trypsin Yield in protein: 30%

* Mix (alcalase + papain)

High protein integrity

Protein form: mixtures of peptides

AR

4285 UNIVERSITA

DI PARMA
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Ultrasound-assisted extraction PROLIFIC

P - EXTRACTIONS FROM COFFEE BY-PRODUCTS
Wiele]n;
VIENT PROCESS < Green Beans
Alkaline Extraction Isoelectric
Assisted by US Precipitation

e P “:.-\ 7} "

¢ PROTEIN

Acou stcE nergy Acho centration

T Acoustic Amplitude Isoelectric Point

Temperature
Alkaline Concentration CENTRIFUGATION CENTRIFUGATION
" Solution pH FILTRATION FILTRATION
R ATHIMAY Ratio Solute: Solvent DRYING
-
rpatment - ~3
\ Purity (Protein %): 40%

" . Coffee green beans

. _ o
extracts Yield in protein: 40%

Protein form: mostly intact proteins

A

’ E TECHNOLOGY GROUP
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Extraction of fungi by-products PROLIFIC

Milling >

Pleurotus lentinus

Fiber extract :
20% yield, (containing
chitosan/b-glucans)

Ethanolic extract :
30% vyield
(containing polyphenols)

EU BBI JU project PROLIFIC



During PROLIFIC 16 new product prototypes will be produced in 4

different industrial fields: food, cosmetic, feed, packaging

PROLIFIC APPLICATIONS

LEGUMES FUNGI  COFFEE ‘ @ ) FEED
o

P16 FE° pout™®

DR (@.

Cerer eSS
gurR©

PROLIFIC PROCESSES N @ g .COSMETICS
NG pSt

PROLIFIC
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First high-protein cereal-based FOOD prototypes PROLIFIC

EU BBI JU project PROLIFIC



First FOOD prototypes: extrudates with total dried fungi PROLIFIC

Extrudates without or with 10% dried Pleurotus
ostreatus

Extrudates with 10% dried Agaricus bisporus

EU BBI JU project PROLIFIC




PROL | Fforeseen PACKAGING applications -

At least 4 bioactive and/or biodegradable packaging prototypes for

food and cosmetics will be produced among which:

A meat coating (SSICA)
A biodegradable and bioactive coffee capsules (FEMTO, ILLY)

A bioactive cosmetic packaging (FEMTO, COSMETICS)

A biocomposites (FEMTO, UNIPISA) C 7
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Thank you for your www.prolific - project.eu
attention!
o prolificproject

0 prolificH2020

@ www.researchgate.net/project/PROLIFIC-3

Philippe Corvini
philippe.corvini@fhnw.ch

Annalisa Tassoni
annalisa.tassoni2Z@unibo.it

PROLIFIC has received funding from the

Bio Based Industries Joint Undertaking (JU)

gj an pda %gnkl a]j) 5j) ekj
research and innovation programme under

grant agreement No 790157.

European Union Funding

Consortium for Research & Innovation

%Bio-based Industries Horizon 2020
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agrinnax

MULTIFEEDSTOCK "8 naredients.
BIOREFINERY

FOOD INDUSTRY

A
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Materials for
Agriculture
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e

BioFertilizers

0

BioPackaging

WASTE

®

BioChemicals & Additives
(incuding fibres)
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Agrimax in numbers

ogrimc:)?O
48 Months (15t October 2016 7 30" September 2020)
29 Partners

11 Countries (Austria, Belgium, Germany, Hungary, Ireland, ltaly, the
Netherlands, Norway, Slovenia, Spain, United Kingdom)

15 Million U (ca. 12 Mantrikat®n)
TRL >7 Demonstration Action

BBI VC3.D5 - 2015 valorisation of agricultural residues and side
streams from the agro-food industry

BID-BASED Bio-based Industries This project has received funding from the Bio Based Industries Joint Undertaking under the European Union’'s Horizon
=lio.=: Consortium 2020 research and innovation programme under grant agreement No. 720715,



Collaborative working
OANRCHA

Analisi, ricerca e formazione

Chiesa eXergy

Engineering that inspires
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2 pilot biorefineries

in Italy and Spain ogrlmogo

NEUrs JAN FEB MAR APR MAY JUN JUL AGO SEP OCT NOV DEC

Two pilot plants were L omemroREa
built and are running ni ki € i I
on a cooperative basis @ & . EEEE -
to prove the viability of _1
the proposed — Theighm ¥ |
multi-feedstock R |

biorefinery approach ‘

PRODUCTS
m Food Additives
& Ingredients 6

= BioChemicals
BioPackaging & & Additives
(incuding fibres)

Materials for
Agriculture

(®) AgriMax Flexible Multifeedstock (@) Existing Pilot
Biorefinery Pilot Plant Plant (BPF)
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Tomato (peel & plant) waste

A Cutin extraction: a new coating for metal food packaging industry, safer to the consumer, more sustainable

A Lycopene extraction: antioxidant, food additive for the food industry

A Biogas production: after the cutin and lycopene extraction better performances of the exhausted skins in
comparison with non-treated ones

European Union Funding

for Research & Innovation -ansortium 2020 rﬁEﬂrﬂh and innovation pngrammE ur“h'r grﬂm ﬂgrEEl‘l‘lEﬂt MNo. 720719.

- bl ?qFrr L= Bio-based Industries This project has received funding from the Bio Based Industries Joint Undertaking under the European Union’s Horizon



PROLIFIC

Tomato cull fruit & plant) waste

A Compostsolidfertiliser for the farming industry
A Hydrocompostliquid fertiliser for the farming industry

HO-BASED Bio-based Industries
NP TRIES Consortium




