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alternatives

????

Proteins	=	ISSUE



Feed2021:	1.235,5	million	t
about	185	million	t	proteins

• Plant	(SBM,	SPC,	GM,	…)	
• Animal:	PAPs	(FM,	PBP,	MBM,	BM,	…)

+2,3%	vs	2020

15%	CP	in	feeds

Beef:	1,9%	
Dairy:	
+1,9%

+3,7%	vs	2020

+3,8%	+	1,4%

+6,6%

• Costs	 SBM	 &	 FM:	 increased	 (60-70%	 of	
production	costs)	

• Limited	availability	of	natural	resources	

• SBM:	 land	 for	 cultivation	 is	 limited	
(increasing	deforestation!)	

• FM:	max	production	reached	

• FOOD	–	FEED	–	FUEL	competition	(land)	

• EU:	protein	deficit	(70%	reliance	on	import)

61.8	mt





EU	produce	only	the	30%	of	the	proteins	for	animal	
feed	(70%	reliance	from	Brazil,	Argentina,	USA)

Animal	feeds

2011:	The	EU	Parliament	adopted	a	resolution	to	address	the	EU’s	protein	deficit,	
stating	 that	 urgent	 action	 is	 needed	 to	 replace	 imported	 protein	 crops	 with	
alternative	and	additional	European	sources

26	 mt	 =	 by-products	 derived	 from	
vegetable	oil	production	(mainly	SBM)

Trend	towards	an	increase	of	this	deficit

The EU Protein Deficit



Protein sources in aquafeed
Animal sources Plant sources

• Marine sources 
– Fishmeal (FM)  
– Fish protein concentrates (FPC) 
– Other  

• Processed Animal Protein sources 
– Poultry meal 
– Feather meal hydrolysate 
– Porcine meal 
– Porcine blood meal 
– Insects 

• SBM 
• Wheat gluten 
• Corn gluten meal 
• Soy protein concentrate (SPC) 
• Pea protein concentrate 
• … 

• Algae

Microbial ingredient sources

codepesca.net; areenreport.it; marketplace.org; Alibaba.com; fasa.ind.br; naturesseed.com; shape.com; epicgardening.com



Gasco	et	al.	(2023)		
Insect	meals	in	a	circular	economy	and	applications	in	monogastric	diets.	
Animal	Frontiers,	13(4),	81-90.	



 Circular Economy

Bioactive	
Compounds

• chitin	
• AMP	
• FA

turning low value organic side streams (waste, by-products) into high 
value products (proteins,  lipids, bioactive compounds)



Insect	Mass	Production

http://www.proteinsect.eu/index.php?id=35

Processed	Animal	Proteins	(PAPs)

	2017/EU		AQUAFEED



http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R0893&from=en



EU	LEGISLATION

https://ipiff.org	

https://ipiff.org/


	 Which	insects?

Black Soldier Fly 
Hermetia illucens

Maggot 
Musca domestica

Yellow mealworm 
Tenebrio molitor

40	–	90	weeks 
(Makkar	et	al.,	2014) 

6	–	30	weeks 
	(Makkar	et	al.,	2014)

5	–	10	d	/	45-50	d)	 
(T°	optimal:	35°C) 

(Makkar	et	al.,	2014)

https://ec.europa.eu/info/law/better-regulation/initiatives/ares-2016-6396619/feedback/add_en

https://ec.europa.eu/info/law/better-regulation/initiatives/ares-2016-6396619/feedback/add_en


Insect	proximate	composition		
(%	Dry	Matter)

Hermetia illucens

Larvae

Tenebrio molitor

Larvae

Musca domestica

Larvae

Pupae

Bombix mori

Larvae

http://www.feedipedia.org

42,1 7,0 26,0 20,6

48,1 5,1 40,0 3,1

50,4 13,8 18,9 10,1

70,8 15,7 15,5 7,7

60,7 3,9 25,7 5,8
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120.000	TONN	(2020)

PROTEINE	DA	INSETTO:		
QUALE	MERCATO/PREZZO???*

500.000	TONN	(2030)

*	According	to	Rabobank	(NL)	analysis	

2020

PET	FOOD AQUAFEED

17%

2030

PETFOOD AQUAFEED

40%*

*	PARI	A	200.000	TONN

54% 30%

3.5	–	5.5	€/TONN	(2020) 1.5	–	2.5	€/TONN	(2030)



Take	home	message	
Large	quantities	and	consistent	quality	and	chemical	composition	of	insect	meals	
are	required	for	use	in	animal	feed.	

Nowadays,	the	insect	production	is	still	very	limited	if	compared	to	possible	market	
share.	Indeed,	the	current	Europe	insect	protein	production	is	estimated	of	about	
5000	tons.	

Considering	a	global	feed	production	of	1235.5	million	metric	tons	in	2021,	of	which	
aquaculture	represents	about	4.15%,	to	include	5%	or	10%	on	insect	meals	in	
aquafeeds	would	require	2.57	and	5.14	million	tons	of	product,	respectively.		

Those	values	are	far	from	being	achieved	even	if	the	productions	are	booming	also	
thanks	to	the	growth	in	the	number	of	producers	and	in	their	size.		

Today,	54%	of	the	insect	production	 is	used	by	the	pet	food	market	whereas	only	
17%	is	devoted	to	aquaculture.		

However,	 a	 recent	 RaboBank	 report	 indicated	 a	 proportional	 increase	 in	 the	
aquafeed	 share	 up	 to	 40%	 of	 the	 total	 by	 2030	 and	 an	 expected	 European	 total	
production	capacity	of	1	million	metric	tons.	
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