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o By 2050, more than 10 billion people will call Earth home. Feeding such a vast population

will be no small task and one of the greatest challenges will be meeting the soaring
, demand for protein. According to the International Feed Industry Federation (IFIF), global
ﬁ“gw consumption of pork and poultry is expected to more than double compared to 2010 levels.
o This creates mounting pressure on the food chain, particularly on the animal feed industry,
~=o  Which underpins meat, poultry and aguaculture production. For decades, our reliance on
& traditional protein sources such as fishmeal, soybean meal, milk by-products, and processed
o250 animal proteins has sustained global agriculture. But this system is showing cracks. Limited
& availability, rising costs and competition between humans and animals for the same food
P resources are driving the search for alternatives. Back in 1975, entomologist Meyer-Rochow
&% suggested an unconventional solution: edible insects. At the time, it sounded like a radical
QD idea. Today, with the Food and Agriculture Organization (FAQO) echoing the urgent need for

LE?’%’%’_‘ ) . . . . . .
iy alternative proteins, edible insects are no longer a fringe concept, they are part of serious
Qusf global discussions on food security.
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j N The Unlikely Hero: The Yellow Mealworm

?h Among the edible insects gaining attention, the yellow mealworm (Tenebrio molitor) stands

S out. At first glance, it seems unlikely this small, wriggly larva is usually dismissed as a pantry

pest that nibbles on flour and cereal products. Yet, science and industry are now revealing its
hidden potential. Mealworms go through several stages: egg, larva, pupa and adult beetle.
The larval stage, the form most commonly used for food and feed, can last anywhere from
two months under controlled conditions to almost two years in nature. After several molts,
the larvae transform into pupae and then into beetles, completing their life cycle. What makes
mealworms fascinating isn’t just their biology, it’s their extraordinary value as a sustainable
source of protein (Kim et al., 2015).

Why Mealworms Are Different
Conventional livestock like cattle, pigs, poultry comes with a heavy environmental footprint.
Animal farming contributes significantly to greenhouse gas emissions, consumes vast
amounts of water and land, and drives deforestation and pollution. In contrast, mealworms
offer a new way forward:
e Nutrient-rich: Packed with high-quality protein and all essential amino acids.
o Eco-friendly: Produce far fewer greenhouse gases than cattle or pigs.
o Efficient: Require less land and water, and convert feed into body mass at a remarkable
rate.
e Reproductive powerhouse: High survival and reproduction rates make them suitable for
scaling up (Mancini et al., 2019).
This combination of efficiency, nutrition and sustainability explains why Europe and
other regions are investing heavily in insect farming. Mealworms, in particular, are emerging
as one of the most economically viable insects for large-scale commercial protein production.
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Farming the Future: Optimizing Mealworm Production

Of course, farming insects is not as simple as it may sound. To make mealworms competitive
with established protein sources, their production needs careful optimization.

Environmental factors play a major role. Research shows that mealworms thrive at
temperatures between 25-28 °C and relative humidity levels above 70%. Outside these
ranges, growth slows, mortality rises and efficiency drops.

Diet is another critical factor. Mealworms’ nutritional needs have been studied since the
1950s, with findings showing that they require a mix of carbohydrates, yeast and B vitamins
for healthy growth. Carbohydrates and B vitamins are essential, while vitamins A, C, D, E,
and K have little impact on performance.

In practice, wheat bran is the most common base diet, since it provides many of the
necessary nutrients. To boost growth, farmers often supplement with protein sources like
yeast, soy protein, or casein, and moisture-rich vegetables such as carrots, apples, or potatoes.
Despite this, diet-related variability remains a major challenge: growth rates, survival, and
nutrient composition can shift dramatically depending on the feed mix.

What’s Inside a Mealworm?

So what exactly do mealworms provide nutritionally? On a dry-weight basis, they contain:

e Protein: 43-67%

o Fat: 17-42%

« Essential amino acids: including lysine, methionine, leucine, and valine

o Healthy fats: such as oleic acid (found in olive oil) and linoleic acid (an essential omega-
6 fatty acid)

e Minerals: calcium, magnesium, phosphorus, potassium, zinc, and iron

This makes them highly versatile. They can be used as fish bait, animal feed for pigs, poultry,

and aquaculture, or even processed into flour for human food. Already, mealworm-based

protein powders, snacks, and pasta are hitting shelves in parts of Europe and Asia.

Safety First: Processing and Health Considerations

For mealworms to become a mainstream food, safety must come first. Like any food source,
they can carry contaminants or pathogens if not processed correctly. Good agricultural
practices, sanitation, and strict post-harvest treatments are essential.

The most effective methods include:

e Freezing: kills mealworms quickly and preserves them for storage.

« Blanching: often done with steam or microwaves to avoid excess water.

e Drying: reduces moisture to prevent microbial growth.

« Defatting and grinding: produces insect meal for feed or flour for food.

These treatments lower microbial risks from bacteria such as E. coli or Salmonella. Research
also shows that mealworms may degrade some harmful toxins, such as deoxynivalenol
(DON), during rearing. However, they can accumulate heavy metals like arsenic if grown on
contaminated feed, highlighting the importance of clean substrates. Allergies are another
concern. People allergic to shellfish, shrimp, crabs, lobsters may also react to mealworm
proteins, since both contain chitin. This means mealworm-based products must be clearly
labeled to protect sensitive consumers.

Closing the Loop: Mealworms and the Circular Economy

One of the most exciting aspects of mealworm farming is its potential in a circular economy.
Unlike livestock, which require specially grown crops as feed, mealworms can thrive on
agricultural by-products and food industry side streams—materials that would otherwise go
to waste. This means farmers could use low-value inputs, like grain residues or vegetable
scraps, to produce high-value protein. Such an approach reduces costs, supports local feed
production, and contributes to sustainability goals by closing nutrient loops (Rumbos et al.,
2020).
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Conclusion: Tiny Creatures, Big Impact

From pantry pest to protein powerhouse, mealworms have come a long way. With their high
nutritional value, efficient growth and small environmental footprint, they represent a
practical and sustainable solution to the looming global protein crisis. Challenges remain
scaling production, reducing costs, ensuring safety, and addressing allergen risks, but
progress is rapid. Around the world, insect farming is moving from experimental labs to
industrial-scale facilities, and mealworms are leading the charge. In the end, the future of
food may not lie in high-tech lab-grown meats or genetically engineered crops alone.
Sometimes, the answer is simpler and smaller. Mealworms, tiny as they are, could help feed
billions while protecting the planet. They are not just a quirky alternative but a serious,
sustainable and delicious opportunity waiting to be embraced.

Reference

1. Kim,S.Y., Park, J. B., Lee, Y. B., Yoon, H. J., Lee, K. Y., & Kim, N. J. (2015). Growth
characteristics of mealworm Tenebrio molitor. Journal of Sericultural and Entomological
Science, 53(1).

2. Mancini, S., Fratini, F., Turchi, B., Mattioli, S., Dal Bosco, A., Tuccinardi, T. & Paci, G.
(2019). Former foodstuff products in Tenebrio molitor rearing: Effects on growth,
chemical composition, microbiological load, and antioxidant status. Animals, 9(8), 484.

3. Rumbos, C. I., Karapanagiotidis, I. T., Mente, E., Psofakis, P., & Athanassiou, C. G.
(2020). Evaluation of various commodities for the development of the yellow mealworm,
Tenebrio molitor. Scientific Reports, 10(1), 11224.

AGRIMACGAZINE ISSN: 3048-8656 Page 51




