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Abstract: The article presents the synthesis of chitin and chitosan from the dead bee
Apis Mellifera, the results of the study of physicochemical, rheological, fungicidal
properties, as well as the scope of biopolymers.
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Chitin is one of the most common polysaccharides in nature - about 10 gigatonnes of
this substance are formed and destroyed annually in living organisms and some plants.
Among biopolymers, it ranks second in terms of biomass after cellulose. Chitin is found in
the outer integument of arthropods and the horny parts of animals, in algae and in the
walls of fungi. Despite the fact that chitin is very similar to cellulose in its structure,
physicochemical properties, and biological role, chitin has not been found in cellulose-
forming organisms.

Now research on the properties of chitin and chitosan is very extensive, since new
proposals for its use are constantly appearing. With unique chemical composition and
biological properties, such as biocompatibility, non-toxicity, biodegradability, sorption
capacity [1-5], etc., chitin is widely used in medicine. In some industries (water and soil
purification), intermediate products of chitin production are also used: chitin-glucan [6],
chitin-protein, chitin-melanin [7], and chitin-mineral complexes [8]. Chitin deserves special
attention as a source of balanced mineral complexes designed to compensate for the
deficiency of calcium, magnesium, zinc, phosphorus, and other elements important for
humans [9-14]. The properties of chitin also depend on the method of its isolation, for
example, the use of aggressive media can lead to the fact that the final product will
completely lose all biological value [15-19]. In addition, the following areas of application
of chitin and chitosan are actively developing: nuclear industry (for localization of
radioactivity and concentration of radioactive waste); agriculture (for the production of
fertilizers, protection of seeds and crops); textile industry (for sizing and anti-shrink or
water-repellent treatment of fabrics); paper and photographic industry (for the production
of high-quality and special grades of paper, as well as for improving the properties of
photographic materials); food industry (acts as a preservative, juice and wine clarifier,
dietary fiber, emulsifier); as a food additive (shows unique results as an enterosorbent [20-
22]); in perfumery and cosmetics (included in moisturizing creams, lotions, gels, hair
sprays, shampoos).
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Chitosan is used for the prevention and treatment of cardiovascular diseases; based
on it, wound coverings are obtained; medicinal forms of anti-sclerotic, anticoagulant and
anti-arthritic action; surgical sutures are made from it. Chitosan is used to create long-
acting drugs based on encapsulated drugs. It has been established that it has antimicrobial
activity [23-27], accelerates the proliferation of fibroblasts, stimulates the immune
system, and exhibits hemostatic properties. Chitosan is a promising material for
microencapsulation of animal cells for their further implantation. It has a bacteriostatic
and fungistatic effect, antitumor effect, lowers cholesterol levels in the blood, has a wound
healing and antiallergic effect, and is able to remove toxins from the body. At the same
time, a great advantage is that chitosan is safe and biocompatible with the tissues of the
human body.

Chitosan replaced synthetic polymers, which were widely used in the perfumery and
cosmetics industry in the 1950s and 1970s. The first steps in the new direction of using
chitosan were taken in the 1980s by Wella (Germany). Being a positively charged
polycation exchanger, it is able to interact with the negatively charged surface of the skin
and hair [28-34]. The hydrophobic properties of chitosan determine its interaction with
proteins and lipids that are part of cell membranes. The use of a biopolymer in the
cosmetic industry is due to the fact that it has structure-forming properties,
biocompatibility, and the ability to retain moisture. Penetrating into the skin, it activates
the regeneration processes and promotes skin rejuvenation [34—40].
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