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Edible insects have been considered as either nutritious food items per se, or as wholesome ingredients to various dishes
and components of traditional subsistence. Protein, fat, mineral and vitamin contents in insects generally satisfy the
requirements of healthy food, although there is considerable variation associated with insect species, collection site,
processing method, insect life stage, rearing technology and insect feed. A comparison of available data(based on dry
weight) showed that processing can improve the nutrient content, taste, flavour, appearance and palatability of insects,
but that there are additional factors, which can impact the content and composition of insect species that have been
recommended for consumption by humans.
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| 1. Introduction

In contrast to insectivory, which refers to a diet exclusively consisting of insects, entomophagy means that the
consumption of insects represents one component of a much wider food spctrum. Entomophagy (the habit of eating
insects) has been practiced since time immemorial by humans IZIE! and their primate relatives EIE. Although
entomophagy was not new to science, it was a paper by Meyer-Rochow &, which for the first time suggested that edible
insect species ought not to be neglected in the quest to safeguard future global food security.

| 2. Regions where Insects are consumed

At present edible insects are still recognized as a sustainable food item by many residents of sub-Saharan Africa, South
and Central America (including Mexico), South-East Asia and the Australia Papua New Guinea region. The consumption
of insect species depends upon availability/access, suitability, preference, nutritional value, religious beliefs and social
customs [AEIEIMOILNAZ |y North-East India, some highly appreciated species of edible insects are available (mostly
seasonally) for sale at the local markets, but their cost is often higher than that of conventional animal meats or food of
vertebrate origin L3141 This holds true also for Laos 13, Cameroon and many other African countries 181171 Nonetheless,
the local people prefer the insects because of their taste and for traditional aspects [3I24I18]  However, insect
consumption is declining, with one of the reasons being a shortage of the product due to a lack of facilities to efficiently
and systematically rear suitable species and another reason in developing countries being an increasing “westernization”
in terms of food choices 19, As a result, sellers experience disruptions and delays in obtaining supplies and potential
buyers are frustrated by the fluctuations of the product’s condition and availability.

| 3. Nutritional Properties

As several scientific reports have demonstrated to date, the nutritional value of edible insects is no longer in doubt; they
appear to possess features like comparable protein and mineral contents to the conventional foods of animal origin and, if
not superior, a fat content with a higher share of unsaturation, which broadens their utlization as an alternative food

resource [L8I201[211[22][23][24][25][26][27][28][29)[SQNSLIS2I33] |nsects contain easily digestible quality protein with all the essential
amino acids readily identifiable (except for methionine and tryptophan, which are present in low levels). The absence of
tryptophan and fractional recovery of methionine and cysteine are attributed to methods of analysis and not necessarily
because they are actually absent. For example, based on the data of 5 insects, viz. yellow mealworm Tenebrio molitor L.,
house cricket Acheta domesticus L., superworm Zophobas morio Fabricius, lesser mealworm Alphitobius
diaperinus Panzer and the roach Blaptica dubia Serville, Yi et al. 24! observed that the amount of essential amino acids
(EAA) was high and that the content of protein was similar to that of conventional meat products. In China, the pupal
powder of the silkworm Antheraea pernyi Guerin-Meneville is appreciated, because of its substantial amount of protein
(71.9%), EAA, fat (20.0%) and ash (4.0%) 23],



| 4. Factors Influencing the Nutritional Properties of Edible Insects

With established techniques such as HPLC (high-performance liquid chromatography) for extraction and quantification of
nutrients and bioprospecting of new species of edible insects, studies on the nutritional value of insects are being
intensified with an aim to search economic and efficient ways to supply processed insects B8, Currently, nutritional
contents are not yet known for the majority of the surveyed/collected insect species of the various geographical locations
and eco-zones that they occur in. Furthermore, knowledge and perception of factors that are encountered during the
rearing of domesticated insects or those collected in the wild is limited and available only for a certain number of species.
More studies on the chemical compositions of edible insects in relation to factors like geography, climate, processing and
preparation methods would facilitate the identification of species most suitable for mass rearing and a potential to
ameliorate the state of health in humans in certain parts of the globe 37,

| 5. Sustainability

The overall value of edible insects is not restricted to health and nutritional issues alone, but to a very large degree related
related to environmental issues B89 High efficiency of food conversion, less requirement of land and water, negligible
methane emissions of insects in comparison to conventioan| foods of animal origin are extra advantages satisfying
sustainability and environmental concerns 4241l Keeping the nutritional potential and ecological benefits of edible insects
in mind, small scale industrialization could be advoctaed to reduce the environmental pressure that accompanies the
production of animal protein.

| 6. Suggestions for Future Research

Insects are being considered as an alternative to conventional protein sources for both developing as well as developed
countries. Edible insects have received attention from researchers in recent years because, firstly, the consumption of
insects has spread to urban areas and the current concept is oriented towards health-related as well as ecological issues,
and secondly, because conventional livestock rearing and certain systems of crop cultivation have proved environmentally
disastrous [28142][43]44] Bjoprospecting is currently limited to a few eco-zones in countries where insects have commonly
been consumed. Intensive surveys may yet reveal more species that could be considered for consumption and farming.
The shelf life of processed insects could possibly be improved if more research were devoted to this aspect. Factors
responsible for nutrient content and quality of edible insects have not been explored sufficiently and to know how the
chemical composition, handling and storage methods, contamination with micro-organisms, the insects’ diet, feeding
schedules, host plants and the plant’s own nutrient content as well as the seasons affect food insect marketability would
be of considerable benefit in selecting the most suitable species 42, There is a need to develop rearing facility designs to
be made available to small mass production units, which can help create a socially acceptable climate for the expansion
of entomophagy €. Mass collections of aquatic insects by using nets woven by fishermen may be a remunerative
venture, but encouraging locals and creating marketing channels as well as obtaining permits to fish for aquatic insects
could be major hurdles. Recently, Oppert et al. ¥4 suggested sequencinggene transcripts from embryos, one-day
hatchlings, nymphs and male and female adults of A. domesticus to use genetically modified crickets for improved insect
production. Regulations and legislation along with proper farming procedures, storage and hygiene would benefit
consumers by way of healthier insects. Frameworks shared by different countries exist in Europe & but are lacking for
most developing countries 2. Proper processing and decontamination methods against micro-organisms during
collection and storage, and preference of species should be included in surveys to ensure food safety 23l Also,
information on anti-nutrient contents of edible insects is still inadequate and therfore screening of possible anti-nutrients
remains a task for the future. A compilation of all this information may be used to select a few insect species for mass
rearing or augmenting their survival rate in natural habitats and a linkage through regional or international networks
among countries/regions where entomophagy is practiced would be a first step. The network could facilitate exchanges
and dissemination of information on insects and insect related recipes. It is essential to conserve wild edible insect
populations and to improve the survival of the most popular species 4. This can be achieved by studying the population
dynamics of these insects, identifying their host plants, and controlling their enemies.

Other actions can include restrictions on over-harvesting, revoking the decreasing diversity of host plants, boosting the
insects’ resilience to adverse weather phenomena and seasonal effects and monitoring insect diseases. A regulatory legal
framework is required to guarantee that manufacturing practices, quality management, hazard analysis and other issues
related to content and quality of edible insects are meeting acceptable standards 9. Furthermore, proper labelling and
documentation of the insect product would help to boost the consumers’ knowledge and interest in entomophagy as would
some cheeky and witty slogans to promote insect-containing food items 2. The scientific guidelines explained by the
European Food Security Authority 481 are worth studying to prepare a manual for insects consumed in developing



countries, either on a regional or national basis to assure food and nutritional security. In certain regions the people’s diet
may lack zinc, but in others there may be a shortage of iron, or calcium. To improve situations such as these, some
species of insects could be promoted that are particularly rich in the minerals that are needed. Likewise, there may be
reasons to boost certain fatty acids in the diet, acids that could be supplied by specific species of insects. To be able to
select the most appropriate species, it is of course essential to know precisely the chemical composition of the insect
species, which demonstrates how important it is to have a detailed catalogue of the contents of as many species of
insects as possible. If one extends this to animal feed, fish culturists may desire in particular protein-rich species, but pigs
should perhaps be fed fatty insects and poultry farmers may wish to obtain insects with a high calcium content.

| 7. Conclusion

To promote insect-based functional foods as a platform for certain health-related properties is a promising option and is to
some extent already taking place, e.g., larvae of the pallid emperor moth Cirina forda for protein solubility, oil absorption
capacity and foaming stability BY, 7. molitor larvae for their oil, foaming and emulsion capacity 21, black soldier fly for
peptides with antimicrobial activity against the stomach ulcer bacterium Helicobacter pylori B2 and male silkworm pupal
extract with its Viagra-like effect for erectile dysfunction B3.In fact, Meyer-Rochow 54 reviews hundreds of species that
can be used therapeutically, but in many cases also serve as food for humans. This is an aspect certainly worth exploring
further.
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