










Other functionalities to explore 

Palatability & attraction 
 
 
 
 
 
 
 
Physical properties 



Safety 

-! Heavy metals (As, Pb, Hg) 
-! Microbial (e.Coli, Salmonella) 
-! Pesticides & chemicals 
-! Mycotoxins 

DIRECTIVE 2002/32/EC 



Insect-based Feed Market 

Home Use  Early Trials  Commercial Trials  Commercial Products.      Commodity 

We 
are 

here! 



Current situation 

Supply 
 

< 30.000 tons / year 

Price 
 

1.5-8 USD / kg 

Markets 

Pet Food 
Aquaculture 
Livestock farming 



Insect as feed … additives 

•! Ease adoption in fish & shrimp feed (but 
also poultry, pigs, pet food) 

!!Provide more balanced, diverse 
natural nutrition for well-being, health 
& growth 

•! Active research on insect protein and 
growth, but also contribution to health 



Insect-based Feed Marketing Innovations 

1.! Commodity Ingredient (“Fishmeal Replacement”) 

2.! Branded Macro Ingredient Products 

3.! Additive Products 

4.! Partnerships for branded consumer products 
based on insect ingredients 



Outlook 

Joint development towards sustainable feed for aquaculture 
 
-  Significant supply increase in next 5 years for insect-based nutrition 

-  Expansion of farm and feed-mill collaborations for longitudinal 
commercial trials 

-  Expansion of research and testing on sustainable standard 
formulations with insects in combination with other sustainable 
ingredients for key ASEAN aquaculture species 

-  Awareness, education + branding and product development 

-  Macro-Trends aligned for need of sustainable feed development to support 
ASEAN aquaculture growth 

-  Insects can be an important part of the solution (but not the only answer) 

-  Opportunity to create local, resilient, high-quality food production 



Questions & Discussion 
 
 
 

 
 
 
 
 

Contact: leo@protenga.com 
 

PROTENGA
Insect-based Nutrition

Thank You 

Call for collaborations: 
-! Feed formulation 
-! Feeding trials 
-! Product co-development 
 




