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METHOD OF OBTAINING A CHITOSAN
AMINOPOLYSACCHARIDE FROM BEHBAT APIS MILLIFERA

Abstract. The article presents the method of obtaining chitin and chitosan from Apis
Millifera bees. The optimal conditions for the laboratory production of chitin and chitosan
from bees submill were investigated. The composition and molecular structures of chitin
and chitosan were studied using IR spectrophotometry, elemental analysis of chitosan, and
microscopic images were taken using a scanning microscope. The resulting chitosan is a
polydisperse molecular weight of D-glucosamine, containing 5-15% acetamide groups, as
well as up to 1% of the groups, combined with amino acids and peptides. The biopoly-
mers chitin and chitosan were obtained and characterized on the basis of a promising new
source - the dead Apis Mellifera bees. This local raw material is of great importance as a
starting material in medicine with unique properties, especially for the treatment of burn
wounds.

Key words: chitin, chitosan, amino polysaccharide, IR spectroscopy, scanning mic-
roscope.

In recent years, renewable natural resources are becoming increasingly
popular, among which chitin, the second most common polymer in nature after
cellulose, and its derivative chitosan, occupy a special place. The substance
chitosan is a part of many supplements, with a positive effect on lowering choles-
terol and strengthening the immune system. Chitosan and its derivatives are also
widely used in medicine [1], as well as in the chemical and food industries.

The most accessible for the industrial development of chitin production in
the Republic of Uzbekistan is the silkworm pupae and the dead honey-bees. The
raw material for the production of chitin from bees can serve as a dead bees [2].

A special type of chitosan - phelozan more potent biologically active sub-
stance than chitosan obtained from crabs and shrimps. A significant reserve of
raw materials for the production of chitosan in Uzbekistan is represented by the
local dead Apis Mellifera bees (figure 1).

In this regard, it is quite expedient to obtain reproducible biopolymers of
chitin and chitosan from dead Apis Mellifera. Mainly bees dying during the win-
tering period and crumbling to the bottom of the hive. In summer, the death of
bees is much more significant than in winter, but less noticeable, since they
usually die outside the hive. Apizan or, as it is called, in a scientific way, a low
molecular weight chitosan-melanin complex is obtained from dead bees.
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Figure 1 — Honeybees Apismellifera (honeybee) and bee lizard

In the summer, during the period of active honey collection and in the spring
after wintering, the bee family is renewed by almost 40-60%. The strength of a
bee colony (the mass of working bees in a bee colony, measured in kg) is, on
average, 4.5-6 kg. This makes it possible to consider the dead bees as a new pro-
mising source of chitin and chitosan along with traditional types of raw mate-
rials [3].

EXPERIMENTAL PART

We have used dead bees, collected during the spring renewal of the bee
colony and containing a significant amount of chitin. Raw material is a black-
brown mass with a specific smell. On closer examination, whole undisturbed bees
and various parts of bees (head, chest, legs, abdomen, wings, etc.) are visible. The
dead bees contain the minimum amount of mineral substances, since the insect
cuticle is practically not mineralized [4]. A process of drying was carried out at a
temperature of about 35 °C, laying out a thin layer. Dried raw material weight of
30 g was crushed and spent demineralization (DM), then deproteinization (DP)
according to the following scheme (figure 2).
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Dead bees ‘—b Shredding ™= Demineralization ‘—b Flushing

|

Deacetylation 4% CHITIN 4—’ Flushing 4% Deproteinization

!

Bleaching ‘—b Ethanol washing == CHITOSAN

Figure 2 — The general scheme of obtaining chitosan from bee submarine

The DM was carried out according to the Hackman method [5] by treating
dead bees with 2 M hydrochloric acid for 5 hours at room temperature. The DP
was carried out by treating the crushed raw material with 1 N sodium hydroxide
solution for 1 hour at 800 ° C. Next, the mass was filtered and dried at room tem-
perature. Each process was accompanied by washing the raw material until
neutral wash water (pH = 7).

Chitosan was obtained by deacelation (DA) of chitin with 35% aqueous
solution of NaOH for 4 hours at a temperature of 850 °C and dried at 50-55 °C.

Reaction YES is accompanied by simultaneous breaking of the glycosidic
bonds of the polymer. Chitosan is a polydisperse molecular weight of D-gluco-
samine, containing [1] 5-15% acetamide groups, as well as up to 1% of the groups
associated with amino acids and peptides.

When drying at higher temperatures, chitosan condenses, darkens and loses
solubility, which reduces the possibility of its use. Next, the resulting mass was
decolorized with a 3% solution of hydrogen peroxide and washed with ethanol.
The reaction product is a light beige mass with a specific smell.

Interpretation of the obtained biopolymers was carried out by removing IR
spectra on a Nicoleti S 50 FT-IR spectrometer (Thermo Fisher Scientific, USA),
which are shown in figure 3 [6].

As can be seen from figure 3, in the IR spectrum of chitin (A), characteristic
absorption bands are observed in the regions of 3290 cm™*, the vibrations of the —
N-H-bond, and also the absorption bands of 1371 c¢m™, which indicate the
presence of the —CH; group Absorption in the region of 1579 cm™ is charac-
teristic of the C=0 group. The IR spectrum of chitosan shows peaks in the region
of 3272 and 1377-1028 cm™, which indicate the presence of the NH, group.

At this absorption, in the range of 1360-1000 cm™, all types of amines ap-
pear to have absorption bands caused by the participation of the C-N bond in the
skeletal vibrations of the molecule. In the sample of chitin and chitosan (B), bands
with peak at 1446 cm™ of the deformation vibration of the CH, and CH; groups
and 1373 cm™ (inflection) of the deformation vibration of the OH bond were also
recorded.
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B

Figure 3 — Infrared Fourier spectra of chitin (A) and chitin-chitosan (B),
obtained from bee submarine
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In a sample of chitosan, a wide band of medium intensity is observed in the
region of 1320-1387 cm™, corresponding to the oscillation of the OH bond.

An elemental analysis of chitosan — (CHN), obtained on a Termo-Elekton
chromatograph with program from dead bees was also carried out, and micro-
scopic images of the structure of chitin and chitosan were taken using a scanning
microscope (figure 4).

a) chitin b) chitosan

Figure 4 — Electronic micrographs of chitin and chitosan from dead bees

The data in figure 4 shows that during the processing of chitin with a solution
of alkali of its molecule, it is quick to pass into the amorphous state and then into
the crystalline state, that is, amorphization occurs, the crystal lattices are gra-
dually destroyed. It can be concluded from structural molecular and IR spectro-
metric data that chitin is converted to chitosan by deacetylation, i.e., molecular
structures and chitosan crystals are different from molecular structures and chitin
crystals.

Thus, we can conclude that this raw material is of great practical importance
as a starting material in the production of biodegradable films for the treatment of
burn wounds in medicine based on phelozan and its derivatives.
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Pe3iome
X. A. Xanioaposa, I'. A. Uxmusposa, A. A. Xaiioapos, A. C. Menenues
APIS MELLIFERA APAJIAPBIHAH X1UTO3AH AJTY OAICTEMECI

Apismillifera apanmapbiHan xWTO3aH any omici KENTIpPUITeH, COHBIMEH KaTap
HK-criektpoMeTpuss 9fiCiMEH XWTHH MEH XWTO3aHHBIH KYpPaMbl MEH MOJIEKYJaIbIK
KYpPBUIBIMBI, XHTO3aHHBIH JJIEMEHTTIK aHanm3i 3eprrensi. CKaHepIeHTiH MHUKPOCKOIITHIH
KOMEriMeH XWUTHH MEH XHTO3aH MHUKPOKYPBUIBIMIAPbI albIHIbL. AJIBIHFAH XHUTO3aH
Kypambiaga 5-15% ameramuari TomTap, COHOA-aK aMHMH KBIIIKBUIIAPHI MEH IEHTHI-
TepMeH Oipikripinren 1%-ra meiiinri Tonrap 6ap 0-riIFOKO3aMHH MOJICKYJIATBIK MACCACHI
Goitpiriia monuaucnepeti 6o Tabbutansl. Kyprak Apismellifera apanapeiabia — jxaHa
MIEPCIIEKTUBAJIBIK AEPEK KO3/epl HEri31HIe XUTHH MEH XUTO3aH OHOIIOJIMMEpIIep] allbIH/IbI
JKOHE CHUIIATTAJJIBI.

Tyiiin ce3mep: amy omici, XUTHH, XHUTO3aH, amMmuHONonucaxapua, MK-cnekrpocko-
TSI, CKaHEPJICHTIH MUKPOCKOIT.

Pe3iome
X. A. Xaiioaposa, I'. A. Uxmusposa, A. A. Xatioapos, A. C. Menenues

METOAMKA ITOJIYYEHIA XUTO3AHA
N3 TIOAMOPA ITUEJI APISMILLIFERA

[puBeneH MeTon MONy4YeHHs XUTO3aHa M3 moamopa myen apismillifera, a Taxxe
W3y4YeH COCTaB M MOJIEKYJISIPHBIC CTPYKTYpBlI XUTHHA U XxuTo3aHa MeTonoM MK-cnekrpo-
METPHH, DJIEMEHTHBIM aHalM30M XHTo3aHa. C IOMOIIbI0 CKaHMUPYIOUIETO MHKPOCKOIA
MIOTy4€HBI ()OTO MUKPOCTPYKTYpPBI XUTHHA U XUTO3aHA. [10IydeHHBI XUTO3aH MPECTaB-
JeT COOOM MOJHMIUCIIEPCHBIA 10 MOJEKYJSIpHOW Macce D-rimokozaMuH, comepskariuii
5-15 % ameramMuIHBIX TpymII, a Takxke 10 1 % rpymir, cOeAMHEHHBIX ¢ aMAHOKUCIIOTAMH H
nentuaamy. IlomyueHsl 1 oxapakTepu30BaHbl OHOMOIMMEPBI XUTHH M XUTO3aH HA OCHOBE
HOBOTO MEPCIIEKTUBHOTO HCTOYHKKA — Cyxoro moamopa maen Apismellifera.

KnaioueBble ciioBa: Meroj MOJNY4YEHUs, XWTHH, XHUTO3aH, aMWHOIOJHCAXapH,
HK-cnexTpockonusi, CKaHUPYIOIUIT MUKPOCKOII.
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