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INTRODUCTION

In the quest for sustainable food sources, edible insects are
emerging as a promising solution to address the growing
global demand for protein. With the world population
projected to reach 9.8 billion by 2050, traditional
livestock farming faces significant challenges, including
environmental degradation, high resource consumption,
and greenhouse gas emissions. Edible insects offer an
alternative that is not only nutritionally beneficial but
also environmentally sustainable. This article explores the
potential of edible insects as sustainable protein sources,
examining their nutritional value, environmental benefits,
cultural acceptance, and potential challenges (Dobermann
D, et al. 2017 & Gahukar RT 2011).

Nutritional value of edible insects

Edible insects are packed with essential nutrients, making
them a valuable addition to the human diet. They are rich
in high-quality protein, containing all essential amino acids
required for human health. For example, crickets, one of
the most commonly consumed insects, contain up to 69%
protein by dry weight, which is comparable to beef and
higher than plant-based proteins such as soy. Additionally,
insects are a good source of vitamins (e.g., B12, riboflavin),
minerals (e.g., iron, zinc), and healthy fats (e.g., omega-3
and omega-6 fatty acids).

Insects also provide bioactive compounds, such as chitinand
antimicrobial peptides, which have been linked to various
health benefits, including improved gut health and immune
function. The high nutrient density of insects makes them
an excellent option for addressing malnutrition, particularly
in developing countries where access to diverse and

nutritious foods is limited (Halloran A, et al. 2016 & Makkar
HP, et al. 2014).

Environmental benefits of insect farming

One of the most compelling reasons to consider edible
insects as a protein source is their minimal environmental
impact compared to traditional livestock. Insect farming
requires significantly less land, water, and feed, and
produces fewer greenhouse gases. For instance, crickets
need approximately 12 times less feed than cattle and half
as much as poultry to produce the same amount of protein.
Furthermore, insects can be reared on organic waste, such
as food scraps and agricultural by-products, contributing to
waste reduction and promoting a circular economy.

Greenhouse gas emissions from insect farming are also
markedly lower. Livestock farming is responsible for around
14.5% of global greenhouse gas emissions, with methane
from ruminants being a major contributor. Insects, on
the other hand, produce negligible amounts of methane
and nitrous oxide. The carbon footprint of producing one
kilogram of edible insect protein is significantly smaller
than that of beef, pork, and even chicken (Oonincx DG et al.
2010 &Raubenheimer D, et al. 2013).

Cultural acceptance and culinary potential

While the idea of eating insects might seem novel or
even unappetizing to some, entomophagy (the practice
of consuming insects) is not new. It has been a part of
traditional diets in many cultures around the world for
centuries. In countries such as Thailand, Mexico, and
Nigeria, insects like grasshoppers, ants, and beetles are
considered delicacies and are enjoyed for their taste and
nutritional benefits.
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In recent years, there has been a growing interest in edible
insects in Western countries, driven by a combination
of adventurous eating, sustainability concerns, and
culinary innovation. Chefs and food entrepreneurs are
experimenting with insect-based dishes, creating gourmet
meals that highlight the unique flavors and textures of
different insects. Products such as cricket flour, insect
protein bars, and insect-based snacks are increasingly
available in the market, making it easier for consumers to
incorporate insects into their diets.

Challenges and barriers to adoption

Despite the numerous benefits, there are several
challenges to the widespread adoption of edible insects as
a mainstream food source. One of the primary barriers is
cultural resistance. In many Western societies, insects are
often associated with filth and disease, leading to a natural
aversion to consuming them. Changing these perceptions
requires educational efforts to highlight the safety,
nutritional value, and environmental benefits of eating
insects.

Food safety and regulatory issues also pose significant
challenges. There is a need for clear regulations and
standards to ensure the safety and quality of insect-based
products. Potential risks include allergic reactions and
contamination with pathogens or toxins if insects are not
properly reared and processed. Research and development
are essential to address these concerns and establish best
practices for insect farming and processing.

Furthermore, scaling up insect farming to meet global
protein demands presents logistical and economic
challenges. While insect farming is more resource-
efficient than traditional livestock farming, it still requires
investment in infrastructure, research, and technology
to optimize production systems. Ensuring the economic
viability of insect farming involves creating efficient supply
chains, reducing production costs, and developing markets
for insect-based products (Rumpold BA, et al. 2013 & Van
Huis A. 2013).

The future of edible insects

The future of edible insects as sustainable protein sources
looks promising, provided that the challenges can be
addressed. With increasing awareness of the environmental
impact of traditional livestock farming and the urgent
need for sustainable food solutions, insects offer a viable
alternative. Governments, researchers, and industry
stakeholders are beginning to recognize the potential
of edible insects and are investing in research, policy
development, and market creation.

Innovations in insect farming technology, such as
automated rearing systems and genetic improvements,
can enhance the efficiency and scalability of production.
Consumer education campaigns and culinary initiatives can
help change perceptions and increase acceptance of insects
as food. Collaboration between the public and private
sectors can drive the development of a robust insect-based
food industry, creating new economic opportunities and
promoting sustainable food systems (Van Huis A, et al. 2013
& Yen AL 2009).

CONCLUSION

In conclusion, edible insects represent a sustainable and
nutritious protein source that can play a significant role
in addressing global food security and environmental
challenges. While there are hurdles to overcome, the
potential benefits make it a worthwhile endeavor. By
embracing entomophagy and supporting the growth of the
insect-based food industry, we can move towards a more
sustainable and resilient food future.

REFERENCES

Dobermann D, Swift JA & Field LM (2017). Opportunities and hurdles
of edible insects for food and feed. Nutr Bull; 42(4): 293-308.

Gahukar RT (2011). Entomophagy and human food security. Int J
Trop Insect Sci; 31(3): 129-144.

Halloran A, Roos N, Eilenberg J, Cerutti A, Bruun S (2016). Life cycle
assessment of edible insects for food protein: a review. Agron
Sustain Dev; 36: 1-13.

Makkar HP, Tran G, Heuzé V, Ankers P (2014). State-of-the-art on
use of insects as animal feed. Anim Feed Sci Technol; 197: 1-33.

Oonincx DG, Van lItterbeeck J, Heetkamp MJ, Van Den Brand H,
Van Loon JJ, et al. (2010). An exploration on greenhouse gas
and ammonia production by insect species suitable for animal or
human consumption. Plos One; 5(12): e14445.

Raubenheimer D & Rothman JM (2013). Nutritional ecology of
entomophagy in humans and other primates. Annu Rev Entomol;
58: 141-160.

Rumpold BA & Schliter OK (2013). Nutritional composition and
safety aspects of edible insects. Mol Nutr Food Res; 57(5): 802-
823.

Van Huis, A. (2013). Potential of insects as food and feed in assuring
food security. Ann Rev Entomol; 58: 563-583.

Van Huis A, Van ltterbeeck J, Klunder H, Mertens E, Halloran A,
et al. (2013). Edible insects: future prospects for food and feed
security (No. 171). FAO

Yen AL (2009). Edible insects: Traditional knowledge or western
phobia? Entomol Res; 39(5): 289-298.

Citation: Nazzaro (2024). Exploring Edible Insects as Sustainable Protein Sources. AJFST: 084.


https://onlinelibrary.wiley.com/doi/abs/10.1111/nbu.12291
https://onlinelibrary.wiley.com/doi/abs/10.1111/nbu.12291
https://www.cambridge.org/core/journals/international-journal-of-tropical-insect-science/article/entomophagy-and-human-food-security/6AF386E831371DFA45DCFDFDD7871833
https://link.springer.com/article/10.1007/s13593-016-0392-8
https://link.springer.com/article/10.1007/s13593-016-0392-8
https://www.sciencedirect.com/science/article/pii/S0377840114002326
https://www.sciencedirect.com/science/article/pii/S0377840114002326
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0014445
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0014445
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0014445
https://www.annualreviews.org/doi/abs/10.1146/annurev-ento-120710-100713
https://www.annualreviews.org/doi/abs/10.1146/annurev-ento-120710-100713
https://onlinelibrary.wiley.com/doi/abs/10.1002/mnfr.201200735
https://onlinelibrary.wiley.com/doi/abs/10.1002/mnfr.201200735
https://www.annualreviews.org/doi/abs/10.1146/annurev-ento-120811-153704
https://www.annualreviews.org/doi/abs/10.1146/annurev-ento-120811-153704
https://library.wur.nl/WebQuery/wurpubs/fulltext/258042
https://library.wur.nl/WebQuery/wurpubs/fulltext/258042
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1748-5967.2009.00239.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1748-5967.2009.00239.x

