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Παγκόσμιος πληθυσμός  

• Συνεχής αύξηση 

• 9 δις το 2050 

• Αύξηση σε ανάγκες για ζωικά προϊόντα 



Ανάγκη Εκτροφής ζώων  

• Συνεχής αύξηση 

• Διατροφή ζώων (βοσκή + παραγωγή ζωοτροφών): 75% 
της παγκόσμιας έκτασης γεωργικών γαιών 

• Παραγωγή ζωοτροφών: 7,5% της παγκόσμιας έκτασης 
γεωργικών γαιών 

• Ζωοτροφές:  

• 35% της παγκόσμιας φυτικής παραγωγής (σε τόνους) 

• 8% του νερού 

 

Foley, J. A., Ramankutty, N., Brauman, K. A., Cassidy, Emily S., Gerber, James S., Johnston, Matt, Mueller, Nathaniel D., O/'Connell, C., Ray, D. K., West, 
P. C., Balzer, C., Bennett, E. M., Carpenter, S. R., Hill, J. 2011. «Solutions for a cultivated planet.,» Nature, τόμ. 478, αρ. 7369, pp. 337-342. 



Καλλιέργεια σόγιας  

• GWP: 0,8 kg CO2-equiv/kg soyabean meal 

• GWP: 1,6 kg CO2-equiv/kg soyabean meal 

 

 

Sonesson, U., C. Cederberg and M. Berglund. 2009. Greenhouse gas emissions in animal feed production. Decision support for climate 
certification. Climate certification for food, Stokholm, 28pp. 



Καλλιέργεια σόγιας  

• $$$$$$ 

 

Sonesson, U., C. Cederberg and M. Berglund. 2009. Greenhouse gas emissions in animal feed production. Decision support for climate 
certification. Climate certification for food, Stokholm, 28pp. 



Εναλλακτικές πρώτες ύλες 
ζωοτροφών  



Έντομα  

• Φυσική τροφή σε εκτατικά και ημι-εκτακτικά συστήματα 
εκτροφής ζώων 



Έντομα ώς 
ζωοτροφή  

Κανονισμός 893/2017: Έγκριση χρήση 
εντόμων ώς συστατικό ιχθυοτροφών 

Tenebrio molitor 

Aphitobius diaperinus 

Hermetia illucens 

Acheta domesticus 

Gryllus assimilis 



Έντομα  ώς ζωοτροφή  

• Κανονισμός 1372/2021: έγκριση χρήσης σε σιτηρέσια 
πουλερικών και χοίρων 

• Έγκριση και του Bombyx mori 



Εκτρεφόμενα Έντομα  

• Με υλικά φυτικής προέλευσης 

• Εξαιρέσεις: γάλα, τα αυγά, το μέλι, το τετηγμένο λίπος, ή 
προϊόντα αίματος από μη μηρυκαστικά ζώα 

• Τα υλικά δεν πρέπει να είναι προϊόντα κατανάλωσης 



Εκτρεφόμενα Έντομα  



 



 



 



 



Έντομα  ώς ζωοτροφή  

• Εντομάλευρο: 55% και 76% ακατέργαστη πρωτεΐνη και 
αμινοξέα 



Έντομα  ώς ζωοτροφή  

  
a ‘future-proof’ solution

Thus, the inclusion of insects in the diets of such animals will not only  
improve the circularity of the agri-food nexus, but will also complement the 
diet of farmed animals with products that respond to their nutritional needs.

The insect meal derived from the species that are most commonly used  
in animal feed production contains between 55% and 76% crude protein and 
nutritionally valuable amino acids.  

Insects offer tailor-made solutions for feed manufacturers, contributing 
to the development of highly formulated feed and personalised feeding 
strategies 

The , coupled with the  worldwide are two key indicators 

and their derived 

products, represent an alternative which is rapidly developing across the EU. By reintroducing valuable nutrients in the agri-food 

chains, insects can provide a locally-produced source of nutrients for the . Moreover, added 

in animal feed, such novel ingredients have also shown  as well as animal 

 

in terms of protein feed materials. Considering the growing demand for meat, which will trigger an increase in the demand 

for feed materials on global level (intensifying the negative effects associated with the outsourcing of certain links of the  

animal-production value chains, such as land degradation or deforestation), it is expected that EU-produced feed ingredients will 

recently launched

The European insect sector regards this initiative as a boost in the development of new  

animal nutrition products, such as insect-derived feed.

 

of land. Their fast development and growth, with several cycles of insects farmed per year, as well as the incorporation of vertical 

farming principles in insect farming, make insects up to 

A wide range of factors will impact consumers’ preference with 

regards to meat consumption during the coming decades - with 

the growing population and increasing resource scarcity being the 

leading ones. While the ‚annual EU meat consumption is expected 

 

level. According to the FAO,  the meat consumption will exceed  

 

 

it is very likely that the decline in pork and beef products in the EU  

will be compensated by an increase in exports. Thus, competition for 

 

materials.

The European Commission promotes the development  

of alternative feed ingredients

Market outlook 

Farm to Fork Strategy aims at ‘fostering EU-grown plant proteins 

as well as alternative feed materials such as insects, marine feed 

stocks and by-products from the bio-economy’
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Methionine

Tryptophan

Threonine

Valine

Histidine

Arginine

Isoleucine

SBMBSF FMTM

The  (in dry form) makes them a potent solution to improving protein  

 

 

of amino acids which are seen as limiting factors (lysine, threonine, methionine, and tryptophan). 



Έντομα  ώς ζωοτροφή  

Τα πλέον μελετημένα: 

• Hermetia illucens (Black Soldier Fly – BSF) 

• Tenebrio molitor (Yellow mealworm) 

• Αμφότερα εξαιρετικά στην μετατροπή των 
υποπροϊόντων χαμηλής αξίας σε πρωτεϊνικά υλικά 
υψηλότερης αξίας 



Έντομα  ώς ζωοτροφή  

• Ένταξη BSF στην τροφή γαρίδας γλυκού νερού: ↑ 54,9% 
στη μέση ημερήσια αύξηση βάρους, ↓ 32% του Feed 

Conversion Ratio (FCR) 

• Ένταξη T. molitor στην τροφή πέστροφας: ↑ 33,7% στη 
μέση ημερήσια αύξηση βάρους, ↓ 25% του FCR 



Έντομα  ώς ζωοτροφή: 
Δεν είναι μόνο πρωτεΐνη!  

• Προνύμφες: σημαντική πηγή λιπαρών οξέων (λινολεϊκό  
12-33%, ελαϊκό 11-38%) 

• Σημαντική πηγή βιταμινών Β12 

• Περιέχουν αντιμικροβιακά πεπτίδια (η χιτίνη μειώνει τα 
E. coli και Salmonella spp. στα όρνιθες 
κρεοπαραγωγής). 



Έντομα  ώς ζωοτροφή  

+ = 

Χαμηλή Θρεπτική Αξία Υψηλή Θρεπτική Αξία 

Α. Πρωτεΐνη 36-63% ΞΟ 
Α. Λίπος 7-39% ΞΟ 

ΥΕΒύνης ΥΜαγιάς ΥΕΚαφέ 

Μέση Θρεπτική Αξία 

BSFL 

= 

Barragan-Fonseca K.B. , M. Dicke and J.J.A. van Loon , "Nutritional value of the black soldier fly (Hermetia illucens L.) and its suitability as animal feed – a review," Journal of 
Insects as Food and Feed, 2017. 
Sideris, V., Georgiadou, M., Papadoulis, G., Mountzouris, K., and Tsagkarakis, A. 2021. Effect of Processed Beverage By-Product-Based Diets on Biological Parameters, 
Conversion Efficiency and Body Composition of Hermetia illucens (L) (Diptera: Stratiomyidae). Insects 12, 475.  



Έντομα  ώς ζωοτροφή  

• 450 kg (ΞΟ) υποστρώματος παραπροϊόντων 
καφεκοπτείου + ζυθοποιίας (βύνη + μαγιά) 

• 30,2 kg (ΞΟ) BSF 

• 302,49 kg (ΞΟ) υπολείμματος 

Λίπασμα 

 

 
Disclaimer: This factsheet was developed by the IPIFF Secretariat. Copying or distributing the content as provided above without 
indicating the source or without the written consent of an IPIFF representative is expressly prohibited.

SCAN me for more IPIFF 

publications
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Similar to the process relevant for producers of  other types of  organic fert ilisers, f rass producers shall 

be approved by their local/ nat ional authorit ies (source: IPIFF Guide on Good Hygiene Pract ices). This 

step is necessary in ensuring compliance with the legislat ion –  while also allowing both established and 

new operators to demonstrate alignment with the norms (e.g. the end-product is in conformity with the 

microbiological criteria or hygiene standards). 

As part of  the harvesting step, insect operators use various techniques (sieving, f loat/ sink separation) 

with the view to obtaining the separat ion of  whole insects (which are used as whole or processed into 

e.g. proteins and fats) f rom insect f rass. As displayed in the visual below, the harvest ing step precedes 

the processing step (e.g. heat-treatment of  insect f rass). 

Insect f rass most ly comprises insect excrements derived f rom insect larvae.  

To ensure that the product is aligned with the microbiological standards, a heat-

treatment method is applied in view of  its sterilisat ion. This step leads to the 

destruct ion of  possible pathogenic microorganisms. 

source: IPIFF Guide on Good Hygiene Pract ices. 

IPIFF acknowledges that the recent regulatory 
changes are of key relevance as they pave the 
way for the creation of a level-playing field for the 
processing of insect frass at EU level. Building  
on the good practices implemented at farm level, while 
taking into consideration latest scientif ic knowledge 
on other processing methods for insect frass, the 
European insect sector is committed to working  
on further optimising these techniques. IPIFF 
remains equally interested to explore the possibilities  
of creating more tailored standards (the so-called end 
point ‘in the manufacturing chain’ for insect frass) 
than the 70° C for one-hour treatment. Such a step 
would indeed allow enlisting insect frass under the 
Component Material Category (CMC) 10  included 
in Regulation (EU) 2019/ 1009 (i.e. the creation of EU 
‘generic’ standards/ category for insect frass under 
the EU fertilising products legislation would contribute  
to smoothen national authorisation procedures and 
allow free trade across the European Union).

In addition to thermal treatment, the EU legislation also foresees the possibility to process animal by-products 

through composting or via their transformation into biogas. Such processing method is covered by a different 

section of the legislation on animal by-products –  that gives the national competent authority the possibility  

to rely on a derogatory regime (i.e. relying on parameters that substitute the 70 degrees/ one-hour time/ temperature 

combination). Yet, such a mechanism should be compliant with microbiological limits, guaranteeing the safety  

of the end product. Discussions on possible alternatives to the above-mentioned time/ temperature combination 

for the use of frass in composting or biogas processes are also currently ongoing (e.g. such possibilities may  

be enforced after a consultation of the European Food Safety Authority).

Addit ionally, f rass processed in line with the new norms mentioned in the 

‘animal by-products’ legislat ion may also be used in EU organic agriculture – 

following the entry into force of  the new organic Regulat ion (i.e. 1st  of  January 

2022). While f rass was already allowed in organic product ion by certain EU MS, 

the Regulation (EU) 2021/ 1165 clarif ied that processed f rass may be applied  

as fert ilising product in EU organic agriculture. 

3. Implicat ions of  the latest regulatory reform

4. Quick overview of  Manufacturing Pract ices

The creation of EU standards for insect frass plays a key role in harmonising the processing 

standards in the Member States. While in the past some national competent authorit ies adopted 

more stringent thermal treatment measures (e.g. pressure sterilisat ion) or specif ic separation 

steps, operators from across the EU shall now comply with the time/ temperature norms,  

as well as with the EU definit ion put forward by Regulation (EU) 2021/ 1925 (e.g. complying 

with the dead insects threshold on mass and volume and the microbiological threshold). 

While the entry into force of these standards is immediate in all the Member States of the EU, 

operators registered as frass producers at national level may also be subject to a ‘transit ional 

measure’ until November 2022 (annex XI, chapter I, section II (c.) of Regulation (EU)  

No 142/ 2011) –  benefit ing from the possibility to adapt to the new norms in case the Member 

States relied on national measures so far. More concretely, national competent authorit ies may 

apply ‘tailor-made’ methods to comply with the parameters (e.g. a dif ferent t ime/ temperature 

combination may be applied, if  the safety of  the end-product is guaranteed). 

01

02

Who can place frass on the market?

What comes next?

Standards applying for the composting of insect frass and biogas  

production (annex V, chapter III of Regulation (EU) No 142/2011) 

Killing step

Primary production Processing activit ies



Εκτροφή εντόμων και περιβάλλον  

• Εξαιρετικά μειωμένη χρήση γης 

• Εξαιρετικά μειωμένη ανάγκη νερού 

• Αξιοποίηση παραπροϊόντων βιομηχανίας τροφίμων και 
ποτών 

• Ενεργειακές ανάγκες: θέρμανση (κυρίως) – φωτισμός 

• Σημαντική μείωση αποτυπώματος παραγωγής ζωοτροφών 

Στην Ελλάδα: 
ελάχιστες 



Εκτροφή εντόμων στην Ελλάδα  

• Δεν υπάρχει ακόμη νομοθετικό πλαίσιο 

• Επιτρέπεται η χρήση τους 



Έντομα  ώς ζωοτροφή: 
Αποδοχή από τον καταναλωτή  

• Η διατροφή πολλών ειδών ιχθύων περιέχει έως 
και 70% έντομα  

• Πολλά εκτρεφόμενα είδη πτηνών προτιμούν 
δίαιτες που περιέχουν έντομα (πιθανώς λόγω 
γεύσης – φυσικής συμπεριφοράς) 

• Χοίροι: παμφάγα ζώα, εξαιρετικά ευέλικτα και 
προσαρμόσιμα. Στη φύση: αναζήτηση ριζών, 
σπόρων προνυμφών εντόμων 

Silvia Nogales-Mérida, S., P. Gobbi, D. Józefiak, J. Mazurkiewicz, K. Dudek, M. Rawski, B. Kierończyk, A. Józefiak. 2019. Insect meals in fish nutrition. Aquaculture 11: 1080-
1103 
Star L, Arsiwalla T, Molist F, Leushuis R, Dalim M, Paul A. Gradual Provision of Live Black Soldier Fly (Hermetia illucens) Larvae to Older Laying Hens: Effect on Production 
Performance, Egg Quality, Feather Condition and Behavior. Animals. 2020; 10(2):216.  



Εναλλακτικές πρώτες ύλες 
ζωοτροφών  



Εναλλακτικές πρώτες ύλες 
ζωοτροφών  



Καλλιέργεια σόγιας  

 

 



Έντομα  ώς ζωοτροφή  

• Αξιοποιούν οργανικά παραπροϊόντα και τα μετατρέπουν σε 
προνυμφική βιομάζα  -  Up-cycling 

• Φυσική τροφή σαρκοφάγων ψαριών και πτηνών 

• Υψηλό % CP, CF. Ισορροπημένο προφίλ αμινοξέων 

• Υψηλή πεπτικότητα πρωτεΐνης σε σχέση με της φυτικής 
προέλευσης 

• Ερευνητικά αποδεδειγμένη η χρήση της προνύμφης του BSF 
ως υποκατάστατο στα σιτηρέσια ψαριών, ορνίθων κ.α. 

• Άνευ υγειονομικής σημασίας 

• Προνυμφικά προβιοτικά εναλλακτικά των αντιβιοτικών 

• Βιολογικό λίπασμα από το υπόλειμμα της εκτροφής 

• Χιτίνη, έλαιο, αντιμικροβιακές ουσίες 



Σας ευχαριστώ για την προσοχή σας!!!  


