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: reduced land and water use, and minimal feed conversion ratios. Insects
Introductlon produce significantly fewer greenhouse gases compared to cattle, pigs, and
poultry. For instance, crickets emit approximately 80% less methane and 90%
less greenhouse gas overall than cattle. This reduction in emissions is crucial
in the fight against climate change. Insect farming requires substantially less
land and water than conventional livestock farming. For example, producing
one kilogram of protein from crickets requires only about 1% of the land and
water needed for the same amount of protein from cattle. This efficiency
can help alleviate the pressures on land and water resources, particularly in
regions where these resources are scarce [3].

As the global population continues to grow, the demand for sustainable
food sources becomes increasingly critical. Traditional livestock farming,
while a cornerstone of human diets, poses significant environmental
challenges, including greenhouse gas emissions, land degradation, and water
scarcity. In response to these issues, entomophily—the practice of eating
insects—has gained attention as a viable alternative. Edible insects are rich
in protein, vitamins, and minerals, making them a potential solution to the
protein crisis facing the world today. This review article aims to explore the
biochemical composition of edible insects, highlighting their nutritional value, Insects are incredibly efficient at converting feed into protein. For
environmental benefits, and potential role in food security [1]. instance, crickets require only 1.7 kg of feed to produce 1 kg of body weight,

whereas cattle may require up to 10 kg of feed for the same output. This high

T feed conversion efficiency makes insect farming a more sustainable option for
Descnptlon protein production. Despite their nutritional and environmental benefits, the
acceptance of edible insects varies across cultures. In many Western societies,

Edible insects, such as crickets, mealworms, and grasshoppers, offera  the consumption of insects is often met with hesitation or aversion, primarily
remarkable nutrient profile. They are predominantly composed of proteins, fats, due to cultural norms and perceptions. However, in many Asian, African,
vitamins, and minerals, making them an excellent alternative to conventional and Latin American cultures, entomophagy is a long-standing tradition. To
protein sources. Insects are recognized for their high protein content, which promote the consumption of edible insects in Western countries, efforts are
can range from 30% to 80% of their dry weight. For example, crickets typically  peing made to develop innovative products, such as protein bars, snacks, and
contain about 60-70% protein, while mealworms provide approximately 50-  fiour made from ground insects. These products can help normalize insect
55%. The amino acid profile of insect protein is also noteworthy, as many  ¢onsumption and provide a convenient way for consumers to incorporate
species offer a balanced composition, including essential amino acids that  jnsects into their diets. From an economic perspective, the insect farming
are crucial for human health. The digestibility of insect protein is generally industry has significant potential for growth. As more people become aware
high, often exceeding 80%, making it an efficient source of nutrition. Insects  of the environmental and nutritional advantages of edible insects, demand is
also contain significant amounts of lipids, which can vary widely among |ikely to increase. This demand can drive innovation in farming techniques,

40%. Insects primarily store fats in the form of triglycerides, and they often  gpportunities [4].

contain a favorable balance of omega-3 and omega-6 fatty acids. The fatty ] ] o ) ]

acid profiles of edible insects can contribute to cardiovascular health, making ~ While the potential for edible insects as a sustainable protein source
them a beneficial addition to the human diet. Edible insects are rich in IS clear, several challenges must be addressed. These include regulatory
essential vitamins and minerals. They are excellent sources of B vitamins, ~ hurdles, safety concerns, and the need for consumer education. The lack of
particularly B12, which is crucial for nerve function and the production of  Standardized regulations for the production and sale of edible insects can pose

DNA and red blood cells. Additionally, insects provide minerals such as iron,  challenges for producers and consumers alike. Developing clear guidelines
zinc, and calcium, which are vital for immune function and bone health. The ~ for farming practices, processing methods, and labeling can help ensure the
bioavailability of these nutrients in insects can be higher compared to some ~ Safety and quality of insect-based products. Concerns about food safety and

plant sources, enhancing their role in addressing micronutrient deficiencies  guality must also be addressed. Proper handling and processing of insects are
[1,2]. crucial to prevent contamination and ensure that they are safe for consumption.

Research into the potential allergenic effects of insect consumption and the

While insects are primarily known for their protein and fat content, they  presence of harmful contaminants is needed to establish safety standards.
also contain chitin, a form of dietary fiber derived from their exoskeletons. Increasing public awareness and acceptance of edible insects is essential
Chitin has been shown to have prebiotic effects, promoting gut health and  for their successful integration into mainstream diets. Educational campaigns

potentially enhancing the immune system. The consumption of chitin-rich  ¢an help dispel myths about insect consumption, highlight their nutritional
foods can support the growth of beneficial gut bacteria, further contributing  penefits, and promote innovative culinary uses [5].

to overall health. The production of edible insects has been highlighted as
a sustainable alternative to traditional livestock farming. The environmental .
advantages of insect farming include lower greenhouse gas emissions, CO"C'USIO“
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By addressing these challenges through innovation, education, and policy
development, edible insects could play a pivotal role in meeting the protein
needs of a growing population while promoting environmental sustainability.
As we look to the future of food, embracing entomophagy may be one of the
keys to achieving a more sustainable and resilient food system.
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