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he growing demand for nutritious and sustainable protein has brought an unusual food 

source into the spotlight insects. Although eating insects may seem unfamiliar to many 

consumers, entomophagy has been part of traditional diets in several regions of Asia, Africa 

and Latin America for generations. Edible insects such as crickets, mealworms, grasshoppers, 

locusts and silkworm pupae can provide protein, essential amino acids, fats, vitamins and 

minerals. Their ability to be reared in relatively small spaces and, in some cases, utilize 

suitable agricultural and food-processing by-products also makes them interesting from a 

circular bioeconomy perspective. Modern food processing offers opportunities to transform 

insects into flour and protein-rich ingredients for biscuits, bread, pasta, noodles and snack 

products, making them more appealing to consumers. However, food safety, allergenicity, 

regulations, production costs and consumer acceptance remain important challenges. Edible 

insects are unlikely to replace conventional protein sources completely, but they could 

complement existing foods and contribute to a more diverse and resource-efficient food 

system. 
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Introduction 
When we think of protein-rich foods, milk, eggs, pulses, fish and meat usually come to mind. 

But what about insects? Although the idea of eating insects may sound unusual to many 

consumers, insects have formed part of traditional diets in several regions of the world for 

centuries. The practice of eating insects is known as entomophagy. More than 2,000 insect 

species have been documented as edible, including beetles, caterpillars, bees, wasps, ants, 

grasshoppers, crickets and other groups (van Huis et al., 2013; Jongema, 2017). 

 Interest in edible insects has increased because the global food system faces the 

combined challenges of population growth, nutritional security, climate change and pressure 

on agricultural resources. Future food production will have to provide adequate nutrition 

while using land, water, feed and energy more efficiently. As a result, researchers are 

exploring alternative protein sources that can complement conventional agriculture. 

 Insects offer several interesting possibilities. Many edible species are rich in protein, 

fats and micronutrients, while their small body size makes intensive production possible in 

relatively limited spaces. Certain species can also transform suitable organic by-products into 

useful biomass, linking insect farming with resource recycling and the circular bioeconomy 

(van Huis & Oonincx, 2017). Insects should therefore be viewed not merely as unusual foods 

but as a potentially valuable component of future sustainable food systems. 
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Tiny Creatures, Powerful Nutrition 

Do not let their size fool you. Many edible insects contain substantial amounts of protein 

along with essential amino acids, fats, vitamins and minerals such as iron and zinc. Their 

nutritional composition varies with species, developmental stage, diet and processing 

technique (Rumpold & Schlüter, 2013). Some commonly discussed edible species 

include Acheta domesticus (house cricket), Tenebrio molitor (yellow mealworm), Locusta 

migratoria (migratory locust) and Bombyx mori (silkworm). Insects do not necessarily need 

to reach the consumer's plate in their recognizable form. They can be dried and processed 

into flour or protein-rich ingredients for bread, biscuits, pasta, noodles, crackers, protein bars 

and other familiar foods. 

Why Are Scientists Buzzing About Insect Protein? 

Interest in insect farming is not based on nutrition alone. Insects are ectothermic organisms 

and can be reared in compact production systems. Vertical farming approaches may further 

reduce the direct space required for production. Studies have shown that some insect species 

can produce comparatively low direct greenhouse gas and ammonia emissions (Oonincx et 

al., 2010). Their actual environmental footprint, however, depends on feed, energy use, 

processing, temperature control and other production factors. Another attractive characteristic 

is that selected insect species can utilize suitable agricultural and food-processing side 

streams. This could help recover nutrients from materials with otherwise limited economic 

value. 

From Farm Leftovers to Valuable Resources 
Here lies one of the most fascinating possibilities of insect farming. Certain insects can act as 

miniature biological conversion units. 

Suitable organic by-products → Insect farming → Protein + Lipids + Chitin + Frass 

Insect biomass can provide protein and lipids, while chitin obtained from insect exoskeletons 

has several potential applications. Appropriately processed frass may also be utilized as an 

organic fertilizer or soil amendment. Such systems connect insect production with the 

circular bioeconomy, where biological resources are reused and recycled rather than simply 

discarded. However, insects entering food or feed chains must be produced using substrates 

that comply with relevant safety and regulatory requirements. 

Would You Put a Cricket on Your Plate? 
Perhaps the greatest obstacle is not producing edible insects—it is convincing people to eat 

them. Consumer acceptance varies enormously between cultures. In countries and 

communities where insects are traditionally consumed, they may be regarded as normal foods 

or delicacies. Elsewhere, their appearance can trigger hesitation or disgust. Food neophobia 

and unfamiliarity therefore remain important barriers (Hartmann & Siegrist, 2017). 

Presentation could make a major difference. A whole roasted cricket may not appeal to 

everyone, but cricket flour in a biscuit or an insect protein ingredient in a snack bar may 

receive a very different response. Taste, texture, appearance, price and awareness will 

ultimately determine what consumers are willing to put in their shopping baskets. 

From Insect to Ingredient: Making Bugs More Appealing 
Modern food technology could help insects move from niche foods to more familiar products. 

Drying, grinding and protein extraction can transform recognizable insects into ingredients 

that can be incorporated into everyday foods. Potential products include insect-enriched 

biscuits, bread, pasta, noodles, crackers, protein bars and nutritional powders. Such 

processing not only changes appearance but can also influence texture, taste, shelf life and 

nutritional properties. For the edible-insect sector, therefore, the future may lie less in 

convincing everyone to eat whole insects and more in developing attractive insect-derived 

food ingredients. 
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Safe to Eat? Food Safety Comes First 
Like any other food, insects must be produced and processed safely. Potential hazards include 

microbial contamination, chemical contaminants and allergens (Belluco et al., 2013). 

Allergenicity requires particular attention because some insect proteins can cross-react with 

allergens associated with crustaceans and mites. Appropriate processing, hygienic production, 

safe substrates, quality control, labeling and regulatory oversight are therefore essential. 

Consumer confidence will depend not only on claims of nutritional and environmental 

benefits but also on demonstrating that insect-derived products are consistently safe and 

properly regulated. 

A New Enterprise for Farmers? 

Insect farming could potentially create opportunities for farmers, agricultural start-ups and 

rural entrepreneurs. Activities may range from insect rearing and processing to animal-feed 

production, biofertilizer development and utilization of agricultural side streams. India offers 

an interesting setting for this emerging field. Traditional consumption of insects exists among 

some communities, particularly in northeastern India, while the country's diverse agricultural 

and food-processing industries generate numerous biological side streams. Research 

integrating traditional knowledge with modern insect-rearing and food-processing 

technologies could open new avenues for innovation. Commercial success, however, will 

depend on affordable technologies, reliable markets, safety standards, consumer demand and 

clear regulatory frameworks. 

More Than Food: Insects in the Circular Bioeconomy 

Insect farming has significance beyond human nutrition. The circular bioeconomy aims to 

maximize the value obtained from biological resources while reducing waste. Suitable 

agricultural and food-processing side streams can potentially be converted by selected insects 

into protein, fats and other valuable materials. Co-products such as chitin and frass may 

further improve resource utilization. This creates the possibility of linking crop production, 

food processing, insect farming, animal nutrition and nutrient recycling within the same 

broader agricultural system. Such integration may eventually become one of the most 

valuable applications of insect farming. 

Can India Catch the Edible-Insect Opportunity? 
India possesses considerable expertise in entomology, sericulture, agriculture, food 

processing and animal nutrition. It also has enormous biological diversity and traditional 

knowledge associated with edible insects. These resources provide opportunities for research 

on indigenous edible species, nutritional profiling, safe mass-rearing techniques, product 

development and consumer acceptance. Developing insect-based enterprises could also 

provide new opportunities for entrepreneurship. However, scientifically validated production 

practices and appropriate regulatory frameworks will be essential before insect foods can 

move beyond traditional and specialized markets. 

The Big Question: Will Insects Replace Meat and Pulses? 
Probably not, and replacement does not need to be the goal. Future food security is more 

likely to depend on a diverse combination of protein sources than on one single “food of the 

future.” Pulses, milk, eggs, meat, fish and plant proteins will continue to have important 

roles. Edible insects could complement these foods and provide additional options where they 

are nutritionally, economically and culturally appropriate. The real opportunity is therefore 

not replacing conventional foods but expanding the protein basket available to future 

consumers. 

Small Insects, Big Future 
Edible insects represent an interesting meeting point between entomology, nutrition, 

agriculture and sustainability. Their nutritional composition, compact production 

requirements and potential role in utilizing suitable biological side streams make them worthy 
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of serious attention. Challenges remain. Consumer hesitation, food safety, allergens, 

regulations and production costs must all be addressed before insect-based foods achieve 

wider acceptance. Yet food habits are constantly changing, and modern processing could 

make insects increasingly invisible as ingredients while retaining their nutritional value. The 

protein of the future will probably come from many sources. Alongside plants, livestock, fish 

and emerging alternatives, tiny insects may have a surprisingly big role on tomorrow's plate. 

References 
1. Belluco, S., Losasso, C., Maggioletti, M., Alonzi, C. C., Paoletti, M. G., & Ricci, A. 

(2013). Edible insects in a food safety and nutritional perspective: A critical review. 

Comprehensive Reviews in Food Science and Food Safety, 12(3), 296–

313. https://doi.org/10.1111/1541-4337.12014 

2. Hartmann, C., & Siegrist, M. (2017). Consumer perception and behaviour regarding 

sustainable protein consumption: A systematic review. Trends in Food Science & 

Technology, 61, 11–25. https://doi.org/10.1016/j.tifs.2016.12.006 

3. Jongema, Y. (2017). List of edible insect species of the world. Wageningen University & 

Research. 

4. Oonincx, D. G. A. B., van Itterbeeck, J., Heetkamp, M. J. W., van den Brand, H., van 

Loon, J. J. A., & van Huis, A. (2010). An exploration on greenhouse gas and ammonia 

production by insect species suitable for animal or human consumption. PLOS ONE, 

5(12), e14445. https://doi.org/10.1371/journal.pone.0014445 

5. Rumpold, B. A., & Schlüter, O. K. (2013). Nutritional composition and safety aspects of 

edible insects. Molecular Nutrition & Food Research, 57(5), 802–

823. https://doi.org/10.1002/mnfr.201200735 

6. van Huis, A., & Oonincx, D. G. A. B. (2017). The environmental sustainability of insects 

as food and feed: A review. Agronomy for Sustainable Development, 37, 

43. https://doi.org/10.1007/s13593-017-0452-8 

7. van Huis, A., Van Itterbeeck, J., Klunder, H., Mertens, E., Halloran, A., Muir, G., & 

Vantomme, P. (2013). Edible insects: Future prospects for food and feed security. FAO 

Forestry Paper No. 171. Food and Agriculture Organization of the United Nations. 

https://doi.org/10.1111/1541-4337.12014
https://doi.org/10.1016/j.tifs.2016.12.006
https://doi.org/10.1371/journal.pone.0014445
https://doi.org/10.1002/mnfr.201200735
https://doi.org/10.1007/s13593-017-0452-8

