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CIPROMED Advances

Alternative Protein Solutions in
the Mediterranean

In its second year, the CIPROMED project has reached key milestones across
its work packages, contributing to the development of a sustainable, circular,
and resilient alternative protein value chain tailored to the Mediterranean
agri-food sector. Leveraging a combination of insect farming, microalgae
cultivation, legume agriculture, and advanced protein processing, CIPROMED
is laying the groundwork for a new era of high-protein food and feed
solutions that are environmentally friendly, socially inclusive, and economically
viable.

Valorising Underutilised
Resources for Circular

Agriculture

The project has made substantial progress in Work Package 2 (WP2), focusing
on valorising agricultural by-products and side-streams for insect and algae
cultivation. More than 15 different agro-industrial residues were evaluated for
their potential as feedstock for insect rearing, including walnut shells, almond
hulls, sunflower press cakes, cantaloupe peel, and dairy whey. These
resources not only supported high insect growth rates but also demonstrated
enhanced feed conversion ratios.

Figure 1 Rearing chamber
with controlled environment
at the facilities of the
Laboratory of Entomology
and Agricultural Zoology, at
the University of Thessaly,
Greece. 2
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Figure 2 Preparation of the trials with fruit fly larvae.

In parallel, the cultivation of microalgae such as Chlorella vulgaris and
Galdieria sulphuraria was optimized using food-grade substrates like glycerol
and ammonium sulfate. Protein content of up to 55% was achieved in large-
scale bioreactors. These algal biomasses were distributed across the project
for inclusion in feed trials and food formulations.

Figure 3 Tubular photobioreactor for Chlorella vulgaris
cultivation.

Wcipromed-projec’r.com j,
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Insect frass, a by-product of larvae rearing, was successfully used as an
organic fertilizer in legume cultivation trials. Applied in different soil types
across two countries, it resulted in up to 550% yield increases in lupin crops,
showing significant potential to replace synthetic fertilizers.

Figure 4 Photos from the
addition of frass in field
experiment in Chalkidiki

8 conducted by UTH and ELVIZ.

Innovative Protein Extraction
and Characterisation

Work Package 3 (WP3) has focused on developing novel, sustainable protein

extraction techniques and assessing the functionality and safety of proteins
sourced from insects, microalgae, and legumes.

Triboelectric separation (TES) enabled dry fractionation of walnut, hemp, and
pumpkin flours, yielding protein-rich fractions exceeding 65% protein. Mild
enzymatic hydrolysis was employed to recover bioactive peptides from legume
and insect proteins, demonstrating antioxidant and antimicrobial activities.
Notably, Bactrocera dorsalis hydrolysates showed strong radical scavenging
and peptide stability after encapsulation.

Extraction Purified protein
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Figure 5 Protein exfracM)rocess diagram from Chlor
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Ultrasound-assisted extraction of Chlorella proteins led to more than 60%
recovery, while legume proteins extracted with neutral solvents reached
protein concentrations above 70%. High-pressure homogenisation (HPH)
further improved solubility and emulsifying properties.

Comprehensive safety testing included cytotoxicity assays and allergenicity
evaluation using sera from allergic individuals.

Formulating Next-Gen Food and

Feed Products

Work Package 4 (WP4) has delivered a portfolio of novel, clean-label, high-
protein food and feed formulations.

Poultry diets using Black Soldier Fly (BSF) meal and hydrolysed wheat gluten
achieved complete soybean meal replacement while maintaining nutritional
adequacy. Precision simulations with the FEEDNETICS® model allowed for
data-driven formulation and predicted improvements in feed efficiency.

For aquaculture, custom diets were developed for European seabass, gilthead
seabream, and rainbow trout, using varying inclusions of BSF, Spirulina, and
Mediterranean fruit fly protein. These diets were isoproteic and isoenergetic
with controls, supplemented with key amino acids (lysine, methionine,
tryptophan), and processed into stable, water-resistant pellets for digestibility
trials.

Figure 6 Serving portion of
meat- and dairy alternatives
provided in the Insect Plus
Congress tasting session
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On the food side, baked goods (e.g., bread, protein-rich pastries) and meat
analogues (e.g., burgers, vegan fish, hybrid sausages) were developed using
advanced processing techniques such as high-moisture extrusion, high-
pressure homogenisation, and LAB fermentation. Products were evaluated for
texture, fibre alignment, gelation, and consumer acceptance.

Figure 7
Preparations of live
baking & cooking
and tasting at the
Insects Plus
International
Conference

Validating Safety, Nutrition,

and Acceptance

In Work Package 5 (WPS5), comprehensive feeding trials with poultry and fish
validated the performance of the novel diets. Gilthead seabream and rainbow
trout tolerated up to 60% replacement of fishmeal without compromising
growth, nutrient retention, or feed conversion ratios.

New trials using BSF and Spirulina blends are underway, with parallel poultry
trials mirroring aquaculture diets to enable cross-species evaluation.
Digestibility coefficients are being determined through faeces collection and
laboratory analysis, supporting formulation refinement.

Meanwhile, human trials are being launched in two phases: a short-term acute
trial assessing satiety and sensory acceptance, and a long-term chronic trial
measuring metabolic health, gut microbiota, and inflammation markers among
Mediterranean diet consumers.

Sensory evaluations conducted at international events showed strong interest
in protein-enriched products but highlighted areas for improvement in taste
and aftertaste, particularly for insect-based formulations.

www.cipromed-project.com E
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Integrating Sustainability and

Social Insights

Work Package 6 (WP6) has completed detailed Life Cycle Assessment (LCA)
and Life Cycle Costing (LCC) studies for nine alternative protein value chains,
from insects and algae to legumes and derived food products. These
evaluations revealed hotspots in energy and feed input use, while offering
clear paths for optimization and circularity.

A Social Life Cycle Assessment (S-LCA) is underway to assess labour
conditions, youth employment, and community wellbeing. Initial data collection
through partner interviews and online surveys is being validated.
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Consumer focus groups across Europe and North Africa revealed both
curiosity and scepticism. Younger consumers expressed strong environmental
motivations, while older participants focused on health and safety. This
feedback is guiding tailored communication and product design strategies.
Behavioural studies are also exploring implicit responses to novel foods and
assessing factors like food neophobia, disgust sensitivity, and taste reward.
CIPROMED tfood prototypes are being introduced in real dining settings to
gather real-world consumer data.

A Decision Support System (DSS) tool is in development to simulate optimal
production scenarios for alternative proteins, factoring in environmental,
social, and economic variables.

Wcipromed-projec’r.com j,
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Looking Ahead

In its third year, CIPROMED will:

@ Scale up food and feed product manufacturing

@ Launch the Mediterranean-wide consumer survey

@ Complete the DSS and regulatory recommendations
@ Drive dissemination, uptake, and policy impact

The CIPROMED project is delivering not just novel products, but a blueprint for
future-proof food systems in the Mediterranean—resilient, inclusive, and

sustainable.

project.com
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nextProtein

NextProtein (NP), a Tunisian-French company founded in 2015, is developing
insect-based protein for animal feedstocks to accelerate sustainable
agriculture and tackle resource scarcity.NP offers proven solutions based on
innovative processes for rearing and harvesting insect larvae using the Black
Soldier Fly (BSF). The larvae are fed on EU authorised organic waste and
bred using a vertical farming approach. NP is strongly contributing to a
circular economy and has developed leading knowhow for the full value
chain of insect-based feed production, from insect rearing to breeding of
flies and extraction of meal (nextProtein), oil (nextOil) and fertiliser
(nextGrow) from larvae. nP has invented innovative formulas for insect feed
mixtures, natural plant based antimicrobials for insect disease treatment. For
keeping the production fully sustainable, feeds are nutritious and fully
chemicals and antibiotics free. NP is backed by a range of high-profile
international investors and completed its Series A round in March 2020,
mobilising EUR 10.2 million to scale-up its production in the new 10,000 sgm
production site.

NP is handling the operational and production aspects of BSF-based protein

throughout relevant technical WPs in the project.
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Meet the Tedam

Dr. Wael Fraihi
nextPROTEIN

Dr. Wael Fraihi is the Innovation Manager at nextProtein.
Expert in Black Soldier Fly production in lab, pilot, and

industrial settings. He leverages his background in vector-
borne diseases along with extensive R&D experience,

to bridge Innovation, R&D, Business Development and Intellectual Property. He
manages European-funded and sustainability challenges projects and multiple
convention and research partnerships.

Rim Selmane, MSc
nextPROTEIN

Rim Selmane, MSc is a Methods & Continuous
improvement Manager at nextProtein. With an
agronomic engineering background, she is responsible
for driving the optimization of operational processes
within the black soldier fly rearing to transformation

processes, ensuring efficiency, cost-effectiveness, and
high-quality products. She focuses on identifying areas
for improvement, implementing solutions and fostering a
culture of continuous improvement.

Nouha Hermi, MSc
nextPROTEIN

Nouha Hermi, MSc is a Methods Eng- Insect Nutritionist
at nextProtein. Specialises in the nutrition of the BSF
Larvae. Her work focuses on understanding the larval

nutritional requirements, the impact of the feeding
substrate on larval growth and performance and the
impact of nutrition on the final product quality.

www.cipromed-project.com
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Meet the partners

TALOS is an SME offering high-quality services in the field of project
management both at the European and national levels.

It is considered among the biggest consultancy firms in Cyprus. TALOS has
years of demonstrated experience in project management being involved
since its foundation in more than 70 European research projects and has
taken the responsibility for managing administrative and financial tasks,
reporting, maintenance of agreements between the consortium members,
and handling overall legal, ethical, financial, and administrative issues.
Moreover, TALOS is an expert in exploiting and disseminating project results
and has prepared numerous successful Exploitation Agreements with special
emphasis on proper IPR management among the partners. RTD Talos is
responsible for dissemination, communication, exploitation, IP management

and networking activities.

www.cipromed-project.com W=
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Publications

The CIPROMED partners recently published
a new publication:

REVIEW: Enhancing Resilience of Mediterranean Food Systems
through Insect-Based Biotransformation of Agri-Food Side Streams
(Black Soldier Fly and Yellow Mealworm)
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A e Available online 25 June 2025, 101587
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In Press, Corrected Proof () What's this?

Review: Enhancing resilience of
Mediterranean food systems through insect-
based biotransformation of agri-food side
streams (black soldier fly and yellow
mealworm) s

V. Khieya ® 2 & A Francis 2, S. Smetana 2 °

N ® German Institute of Food Technologies — DIL e V., Prof-von-Klitzing-Str. 7, 49610
Quakenbriick, Germany
® Institute of Food Quality and Food Safety, University of Veterinary Medicine Hannover,

Foundation, Hannover, Germany



https://www.sciencedirect.com/science/article/pii/S1751731125001703?via%3Dihub
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Highlights from the M24 Consortium

Meeting, Cyprus (May 2025)

In May, the CIPROMED consortium convened in Nicosia for its mid-term
meeting. This event brought together all work packages for presentations,
technical deep-dives, and strategic discussions aimed at forging ahead

through the next project phase.

@ Day 1 focused on review and alignment of objectives across WP1 to
WP, ensuring coordinated progress across protein extraction,
formulation, characterization, and impact assessment.

@ Day 2 featured WP7 updates on dissemination exploitation and

business case presentations.

www.cipromed-project.com
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Dissemination and Communication

CIPROMED project actively engages with the scientific community, industry
stakeholders, policymakers, and the general public, the project promotes
knowledge exchange and fosters collaboration across the Mediterranean

d.

period, CIPROMED partners have participated in a series of
international conferences, congresses, workshops, exhibitions, and webinars
to present project results, exchange expertise, and explore opportunities for
collaboration.

Title

Type of Activity

Location

Date

FOOD SAFETY
FORUM

Forum

Rome, Italy

2-3 Dec 2024

FAAM-EUROBAT
2024

Congress

Athens, Greece

21-23 Nov 2024

.
>
=2

EAAP
Conference

Conference

Insects Plus
2025

RRB Conference
2025

Nu.Me. -
Nutrition and
Metabolism 16th
International
Mediterranean
Meeting,
Mesagne
(Brindisi) —
Giugno

AgroThes:
Exhibition

29-31 Jan 2025
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12-14 May 2025

L
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2-4 June 2025
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https://cipromed-project.com/eu-food-safety-forum/
https://cipromed-project.com/faam-eurobat-congress/
https://cipromed-project.com/eaap-conference-2025/
https://cipromed-project.com/insectsplus-international-congress/
https://www.biorefine.eu/events/rrb-conference-2025/
https://viva-voce.it/eventi/nu-nutrition-and-metabolism-16th-international-mediterranean-meeting-mesagne-brindisi-5-giugno-2025/
https://cipromed-project.com/agrothessaly-exhibition/
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Dissemination and Communication

The new CIPROMED video i
Don't miss out on the excit

Title Type of Activity | Location Date Link
X1V Congresso
Nazionale di
Congress Milan, Ital 09-11 July 2025 | Link
Chimica degli g ! J . |
imenti
]
International
Conference on
Alternative . 3-5 December
9 Proteins for Conference Berlin, Germany 5024 Link
Food and Feed
2024
The Future of Manhattan
10 Worksho ’ Link
Insect Farming ' . Kansas, USA C2ARIE0ED =
Nutrients in
11 aguagulture and Workshop Bergen, Norway | 10-11 June 2025 | Link
fisheries
workshop
12 ignovative . Webinar Online 7 Nov 2024 Link
Insect Solutions
13 AgroThessaly Participation in B o March 6-9th Link
Exhibition Exhibitign 2025



https://www.soc.chim.it/it/node/3749
https://www.bfr-akademie.de/english/archive/2024/apff-2024.html
https://cipromed-project.com/cipromed-goes-to-the-usa/
https://innoaquaproject.eu/news/nutrients-in-aquaculture-and-fisheries-workshop-10-12-june-2025/#:~:text=April%2022%2C%202025-,%E2%80%9CNutrients%20in%20Aquaculture%20and%20Fisheries%E2%80%9D%20Workshop%2C%2010%E2%80%9312,Bergen%2C%20Norway%2C%20and%20online.
https://cipromed-project.com/webinar-innovative-insect-solutions-breeding-processing-and-sustainability-for-future-food-and-feed/
https://cipromed-project.com/agrothessaly-exhibition/
https://cipromed-project.com/cipromed-video-is-out/

Issue 4 September 2025

&R UNIVERSITA
. % DI TORINO

GEORG-AUGUST-UNIVERSITAT
GOTTI NG EN b .TE.U COMMODA

nextProtein

AN

{ \I\-;'\

el f);;‘l;l
s’ V) [T ==

S I T Y 0 1: Er‘\AHNIKEZ BIOMHXANIEEZ ZOOTPO®ON
SALY
Green :
Cevatopment and m‘:rm?- . nutrifion in

aquacullure

LEINEL l Bdckere/
SICLZENEERCLR

7 TECHNION
& Israel Institute
of Technology

Consiglio Nazionale delle Ricerche

~ @\isra

ISTITUTO DI SCIENZE DELLE
AquaBloTech Group PRODUZIONI ALIMENTARI

@ cipromed-project.com
9 @CipromedProject
@ Cipromed Project

This project is

P | I MA part of the PRIMA
: % programme

PARTMNERSHIP FOR RESEARCH AND INNOVATION

IN THE MEDITERRANEAN AREA Supported by the 1 G
European Union




