aY

u ANEINIETHMIO

L E
CIRCULAR AND INCLUSIVE UTILISATION 6 E Z Z A A I A- Z

OF ALTERNATIVE PROTEINS IN THE
EEEEEEEEEEEEEEEEEEEEEEEEE

Xpnon eVAAAQKTIKWYV TPWTEIVWV OTtO EVTOMNA, HIKPODUKN

KoL OompLa otnv napaywyn {wotpodwv

Pouunog Xpiotog
Entikoupoc KaBnyntng

This project is part of the PRIMA
programme supported by the
European Union

5 N THE MEDITERRANMEAN AREA

Evnuepwtikn) Huepida, Asukwoia, Kbmpog Napoaokeun, 13 AskepPpiov 2024



[Tt evtopa; MAgoOVEKTAUOTO EVTOUWYV

v QuoLKr Tpodr) TWV NMEPLOCOTEPWV EKTPEDOUEVWV {WWV




[TAEOVEKTNUOTOl EVIOUWV

v' Kald ouvieAeoth LETATPEYLHOTNTAC TNC TPOPNC

10 kA&
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[TAEOVEKTNOTO EVIOUWV

v' YynAn Statpodikn afia*

>40% MPpWTELvN

>30% AUrtoc

w-3 KoL w-6 ToAvakopeoTa OpEMTIKN oUCTACN CUYKPLOLUN LLE QUTH TOU

Aapa ogea LOOXOPLOLOU, XOLPLVOU Kal KOTOTIOUAOU !

QVOPYOVOL OTOLYELDL
auLvVoEea —
Brtapivec 1KAO )ﬁ — 10x

* tapaAdoel avaloya to €idoc, otadlo avarmntuéng, evdlaitnua, oltnpecLo
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[MAEOVEKTNLOTO EVIOUWV

v' Evéeifelc yia Betikn enidpaon otnv vyeia twv {wwv KoL TOU avOpwIou

Wageningen Academic
Journal of Insects as Food and Feed, 2021; 7(5): 715-741 @ Publishers

SPECIAL ISSUE: Advancement of insects as food and feed in a circular economy

Beyond the protein concept: health aspects of using edible insects on animals

L. Gascol’, A. Jozefiak? and M. Henry?>

Wageningen Academic
Journal of Insects as Food and Feed, 2018; 4(1): 1-4 @ Publishers

Curr Top Med Chem. 2017;17(5):554-575.

The Medical Potential of Antimicrobial Peptides from Insects.
Tonk M, Vilcinskas A'.

# Author information

Can diets containing insects promote animal health? .......

Antimicrobial peptides (AMPs) are peptide-based effector molecules produced by the innate immur
produce the broadest repertoire of AMPs, and their potent antimicrobial activity in vitro and in vivo t
alternatives to conventional antibiotics, in an attempt to address the threat of multidrug-resistant pa
obstacles that hinder the therapeutic development of novel insect-derived AMPs, including potentia
side effects, and the high costs of large-scale production. These challenges may be overcome by il

L. Gascol, M. Finke? and A. van Huis?’
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H ektpodn EVIOUWV £XeL TTOAAAQ TTAEOVEKTALOTO
O€ OXEON HE TN CUUPBOTLKN KTnVoTpodla

¢

Ta Evtopa xpnoLuormoLoUvIoV oav TNy OpemTIKwWY
OUOTATIKWY aTto TTOAU TTAALA ... O TPOTIOC TTAPOYWYNC
TOUC €LvVOL QLUTOC TTOU €XEL aAAAEEL onEpQA
[Blopnxavikn mopoywyn EVIOHWV]

H mapoaywyn eVIOpwV EXEL TPOOEAKUOEL T
TeAevtalo xpovia EVTOVO EPEVVNTLKO aAAQ Kot
ETUXELPNUOTIKO EVOLADEPOV
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» Autopatonoinon Stadikaclwy apaywync/ektpodnc (scale-up)

» Melwon KGoTou¢ mapaywyns
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Aflonoinon napanpeoioviwyv o€ BLopMnXoviKn KALpaKa

Brewery Spent Grains 19,51 21,44 21,13 21,03 21,57
Brewery Spent Yeast 0 2,54 0 6,07 0
Potato Agribusiness waste 59,46 67,65 61,92 58,23 61
Cereal milling waste 2,65 6,75 7 9,41 7,6

Fruits 5,56 1,8 5,54 6,15 6,27

Vegetable mix 6,24 0 0 5,54 5,54

12,3 18,10 17,9 19,1 17,76

37,83 47,9 45,7 41,4 42,54

220,000
200,000
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140,000
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20,000
0,000

Larval weight evolution

® D2 @ D3

® D2 @ D1-control

Date

1624

197,61

190,42
180,28

CIRCULAR AND INCLUSIVE UTILISATION
OF ALTERNATIVE PROTEINS IN THE
MEDITERRANEAN VALUE CHAINS

¢Protein

o 'fleedinuqefuture
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» Autopartonoinon Sdtadikaolwy mapaywync/ektpodnc (scale-up)

» Melwon KGoTou¢ mapaywyns
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Atouko Bapoc (Kg)

To BApPOC TwV EKTPEPOUEVWV KOTOTIOUAWV
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Mnyn: Zuidhof et al., 2014, Poultry Science
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Mnyn: Rumbos et al. (2021) Journal of Insects as Food and Feed 7: 1195 - 1205
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Mnyn: Rumbos et al. (2021) Journal of Insects as Food and Feed 7: 1195 - 1205



Enidpaon Tou YEVETIKOU UALKOU OTNV womapaywyn
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Mnyn: Adamaki-Sotiraki et al. (202) Journal of Insects as Food and Feed
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Diseases cmd Disorders Diseases and other health
A/ﬁh/'tOb/.US OI/'O/O@/’/'[) US issues in cricket rearing

. Viral diseases
F"'St InStar La Pupu Beet|e a) 5-6' instar house cricket Acheta domesticus infected with the Acheta domesticus

densovirus (AdDV). All instars are susceptible. Symptoms: liquified inner tissues,
hindleg paralysis, sluggishness, swelling (not always noticeable). Mortality occurs
2-3 days after the first symptoms are noticed.

Besides AdDV, there are several other viruses that are pathogens of crickets. Reported
symptoms are very similar for different viruses. One or more of the following symptoms are
often a sign of viral infection: sluggishness, leg shaking, poor coordination of movement,
frequent moulting, crippling, swelling, viscous and/or opalescent haemolymph.

b) c) Adult crickets (Gryllidae family) infected with Rickettsiella sp. All instars are
susceptible, though the older the cricket, the more severe the symptoms (green
arrow indicates the extended membranes between the sternites due to abdomen
swelling; yellow arrow indicates the viscous amorphous mass inside infected
crickets, solidified after storage in ethanol 70%). Symptoms: swollen abdomen,
inner tissues become a big “creamy” viscous mass, loss of limbs, poor coordination,
females loose the ability to lay eggs - either due to an obstructed oviduct or due to

- highly reduced egg production. Rickettsiella sp. causes a chronic disease. It can
Yellow/Brown Airbubbels in Swollen, black Hollow pupae Bad developed take up to 20 days for the infected crickets to die.
unhatched eggs intestine Eusophagus bably eater elytra
1 nknowr f 101y va v other 1 nkr Infections with other bacteria (i.e. Serratia sp., Pseudomonas sp.), lead to a change in
i coloration (i.e. pink brown, yellowish) and flaccidity. Infected crickets die within 2-4 days
after first symptoms are noticed.
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Fungal diseases
— ' N d) Adult cricket (Gryllidae family) infected with Metarhizium sp. covered with the
§- . = typical gray-dark green “brick-like” fungal spores all over the exoskeleton.
% ff,ﬁ o

il

For crickets infected with Metarhizium sp., Beauveria sp. and Entomophaga sp., one of the .
most characteristic symptoms is the hardening of the body. A couple of days after d
b white mycelium can be observed (at high relative humidity) growing on the cuticl
Unhatched larva Shrinken Incomplete Incomplete Incomplete ¢ s days later, the body gets entirely covered by greenish (Metarhizium sp.) or w
inside eggshell hatcheling exuviation pupal formation eclosion from | (Beauveria sp.) spores.
) nknowr now ) nknowr i nknowr pupa into adult . :
1use unknowr Other health issues

| S el Adult house cricket A. domesticus covered with mites

wplete transformation

Kopid avadopd akopa aykoouiwe yia epdavion

KArmolac acBgveLac tTng uuvaq uaupoq orpauwtnq|
S — R S

gabriela.macielvergara@wur.nl
T+45525087 72 T+45525087 72
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» BeAtiwon yevetikoU UAkoU (emtthoyn & BeAtiwon duAwv)
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» AcBéveilec kat ExOpol katd tnv mopoywyrn TwvV EVIOUWV




IxOuotpodec pe Baon ta Eviopa

Y€ guvepyaoia e To:

AvanAnpwtnc Kabnyntng
KapanavayioTidong Iwavvng

KabnynTtpia
MevTE 'EAeva




IxOuotpodec pe Baon ta Eviopa

Zophobas morio
(superworm)

NPOVUUDEC

Sparus aurata
Toutoupa

MetaxelploELC

» IxBudAeupo
» 5% Full Fat Z. morio (ZFF5)

» 10% Full Fat Z. morio (ZFF10)
» 10% Low Fat Z. morio (ZLF10T
» 20% Low Fat Z. morio (ZLF20)

» 30% Low Fat Z. morio (ZLF30)

= Full fat

= Low fat

—



» Autopatonoinon Stadikaclwy apaywync/ektpodnc (scale-up)

» Melwon KGoTou¢ mapaywyns

» BeAtiwon yevetikoU UAkoU (emtthoyn & BeAtiwon duAwv)
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» AcBéveilec kat ExOpol katd tnv mopoywyrn TwvV EVIOUWV

» Enidpaon otnv avantuén twv ektpedopevwy Paplwv Kot wwv

» Anodoxn katovoAwTtn




@ou(sia £pEUVOC: \

Tomoc: HydroMedit 2018

Xpovoc: 8-11 November 2018
JUUMETEXOVTEC: 267

Tktmoq E€peuvac: AopunUEVO EPWTNUATOAOYLO 34 Intermational Congress on
Applied lohﬁﬂqof?)gq
& A—clua‘l'io Environment

Ty )

VERSITY O FISHECT

AT[OSOXFI] THESSALY

UNIVERSITY OF THESSALY

of logy and Aquatic

KOTaVOAWTN

Department of Agriculture, Crop P ion and Rural i

SURVEY QUESTIONNAIRE
for the use of insect proteins in aquafeeds

L Demographic data
1. Age:
2. Gender: Male I:I Female ‘:I
3 e
4. Participation in HYDROMEDIT 2018 as: Academic - Researcher
staff of Aquaculture Business
staff of Aquafeed Business

Staff of Public Sector
Student
Other (please SPecify: ...

5. Household income per year: 10.000-20.000 $ | 60.001-70.000%
20001-30000$ | |  70.001-80.000%| |
30001-40000$ | |  80.001-90.000$
40.001-50.000 $ | 90.001-100.000 |

50.001 - 60.000 $ >100001$ | |

University degree (e.g. Bachelor's degree)

Post-graduate degree (MSc, PhD etc)

6. Education level High school or equivalent | ’ ’ ’, ’ ’ ’ ’
(highest degree completed): College or technical qualification below university level l: | rUVGl K EC n AVTp SC u EAAaaa u TOUp Kia = Kunpog AAA&C xwp EC




Amodoxn Exete akoUOEL yLa Tn duvatotnta
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Oa KaTtavoAwvote PapLo ToU EXOUV

Artodoyxn
KOTavVaAWwTN tpadel pe yBuotpodEc pe Baon ta »

EVIOLQL;

m Nar mOx1 = Agv Eépw




» MANOBwpa YEWPYLKWV ApATTpOiOVIWY

[MPOOTITIKEC

otnv EAAada kal
tnv Kumpo




» MANOBwpa YEWPYLIKWY TTaparpoioviwy

Supply of Sea Bass & Sea Bream Supply of Sea Bass & Sea Bream
Global EU-28

[MPOOTTTLKEC
otnv EAAada kall

tnv Kumpo

B Others [ B Greece ] B Croatia
I - Greecel Croatia B Spain B Cyprus
M Spain v Italy = Portugal
B Tunisia France

- Italy




Mpoorntikec otnv EAAada kot tnv Kumpo

https://nasekomo.life

< C @& nasekomo.life & %« *» 0 :

Epoppoyéc 489 BEF Biosystems | Im... W ZeAlSoSeikteg FISHECT @ Reversing Type 2 di... - Submission of Prop... Alessandra Bordoni... « Your Insect Breedin... @ EAAHNIKO KTHMA... » Algta avayvwaong

Alessandra Bordoni — University of Bologna — Curriculum vitae
https://www.unibo.it/sitoweb/alessandra.bordoni/cv-en

N AS E KO M O HOME PRODUCTS IMPACT ABOUT US 'NEWS & MEDIA  CONTACT °
"/ “A

S

“There is a local market for trout production in Bulgaria, but the big market we are looking at is the Greek
one, which is not far from us. Sea bass and sea bream are the main fish species farmed in Greece.”

For a more efficient and § g
sustainable world ——

Nasekomo produces premium sustainable insect
products for the feed and agriculture industries




» NMANBwpa yewpYLKWV TAPATTPOLOVIWVY

» Evoc amno touc peyaAltepouc mapaywyouc Toumoupac Kol Aafpakiov

, » EUVOIKEC KALLATOAOYLKEC CUVONKEG
[1POOTITIKEC

otnv EAAada kal
tnv Kumpo
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KoAALEpYELA LIKPODUKWV




KoAALEpYELA LIKPODUKWV

aY

JILU <

BSG hydrolysate 50% + 1 % Molasses

100L
»

—8—SAG21.92 = Fiitterung

Etepotpodikr] KAAALEPYELX TOU
Galdieria sulphuraria




KaAALEpyELa LIKPODUKWYV OE BLopnxovikn KALpaKa

Chlorella sp. growth curve
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Cereals —

P

Rice Barley

Legumes _ .
Faba bean
0>ilieed:~:_< @
Plant-based Sufl.c;wer Rapeseed Flaxsed Hemp sed Cotton seed S;same seed Pumpkin seed

proteins — \,is

o ¢
Almond Pstachlo Cashew  Walnut
Edible
gﬂis Pseudocereals
Quinoa  Buckwheat Chia seed Amaranth
Tubers

—

Potato
~—— Other sources

Source: Nikbakht Nasrabadi et al (2021). Food Hydrocoll., 118, 106789
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Sample % proteins £ SD
Lupinus albus L. Lupinus albus L.
var. Tennis var. Nelly FAB HIS 282 +2.3
FAB_SOL 309+1.2
FAB SCU 28.8+1.8
LUP_TEN 41.2+3.9
Vicia faba L. Vicia faba L. Vicia faba L. LU P_N EL 43.4 + 1.7

var. Histal var. Solon var. Scuro di Torrelana
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CIRCULAR AND INCLUSIVE UTILISATION
OF ALTERNATIVE PROTEINS IN THE
MEDITERRANEAN VALUE CHAINS
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Emwkowvwvia:
This project is part of the PRIMA

programme supported by the
European Union
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