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ACRONYME & TITLE:
Insects as source of food cryoprotectants

SUMMARY*:

Freezing represents the most diffuse practice to store food, slowing down decomposition processes. The critical aspect of
the cryotechnologies is the preservation of food texture integrity during freezing and thawing, as well as during storage. The
control of temperature is fundamental, but the addition of cryoprotectants is often required to inhibit recrystallization, thus
reducing the loss of nutrients and the microbial growth.

The study of the extraordinary capacity of some insect species to survive in extremely cold environments (i.e. icy waters,
polar and alpine soils, glaciers) highlights a series of molecular adaptative mechanisms, the most interesting of which is the
accumulation of antifreeze proteins (AFPs) that adsorb ice crystals and inhibit their growth. AFPs have been shown to be
effective in the “vitrification” process, which is the ultrarapid cooling in the presence of cryoprotectants to avoid ice
formation in cells and tissues. Applicative potential of the AFPs in processes of controlled freezing are reported in different
biotechnological fields, from medicine to food. In particular, AFPs have been shown to be effective in the preservation of
nutritional properties of frozen vegetables and meats and in the inhibition of ice crystal formation in dessert dough. The
most remarkable advantages in the potential use of AFPs as additives in food freezing, compared to other cryoprotectants,
are the high activity at low concentration and the reduced risk of toxicity and allergenicity, since these proteins are normally
present in the diet (EFSA scientific opinion: EFSA-Q-2008-073). Among AFPs, described also in fish and plants, those from
insects are still poorly characterized, in spite of the more interesting applicative potential due to their biological activity 10-
30 folds higher compared to AFPs from other organisms.

We propose the isolation and the characterization of AFPs from cold adapted insects, choosing as animal model Diptera
Chironomidae (non-biting midges) living in cold waters of alpine and polar regions. Our specific knowledge of the biology of
these cold resistant insects, combined with our expertise on insect biotechnology, expression systems, proteomics,
molecular biology, protein engineering, structural and functional biochemistry, immunology, allow us to propose the
production in heterologous systems of well-characterized insect AFPs of high interest in food preservation processes.
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