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Introduction

Chitosan is a natural polymer that can be obtained from
crab, squid or shrimp shells, and we can also obtain it
from mushrooms such as Aspergillus niger. Chitosan is
insoluble in water, but it is biodegradable and non-toxic.
One of the derivatives is carboxymethyl chitosan.
Carboxymethyl chitosan (CMCS) is formed by the
substitution of a carboxymethyl group for an amino group
and/or a hydroxyl group. It has better physicochemical
and biological properties than chitosan and is also water-
soluble. [1-3] The purpose of this study was to investigate
the influence of various chitosan origin on the properties
of chitosan derivatives.

Materials and Methods

Chitosan from squid, chitosan from Aspergillus niger was
purchased from POL_AURA. Sodium hydroxide, sodium
chloride was received from POCH S.A. (Avantor,
Poland). Chloroacetic acid Hydrochloric acid, Isopropyl
alcohol was supplied Chempur (Poland). The method of
synthesis was taken from the literature [1]

The obtained chitosan and chitosan derivatives were
characterized using viscometric technique and infrared
spectroscopy. The intrinsic viscosity of carboxymethyl
chitosan in 0.1 mol/L NaCl aqueous solution at 30°C was
carried out in an Ubbelohde capillary viscometer. For the
chitosan samples the intrinsic viscosity was measured in
0.1 mol/L CH3COOH/0.2 mol/L NaCl aqueous solution at
25°C. The viscosity average molecular weight was
calculated according to the Mark—Houwink equation [4].
FTIR spectra of the used chitosan samples and chitosan
derivatives were recorded on VERTEX 70v FT-IR
Spectrometer (Brucker Optics Inc), in the wavelength
range between 4000 — 400 cm™', resolution of 2 cm™ and
60 — times scanning. The degree of substitution of each
chitosan derivatives was obtained by potentiometric
titration [5].

Results and Discussion

The synthesis products had a slightly yellow colour.
Depending on the origin, the intensity of the colour
varied. Obtaining N, O-carboxymethyl chitosan from both
syntheses was confirmed based on spectroscopic
analysis. This was confirmed by the appearance of
characteristic peaks at wave numbers of 1590 cm', 1410
cm™.1320 cm™ (FIG. 1). The intrinsic viscosity of
carboxymethyl chitosan solutions and the viscosity
average molecular weight were determined based on
viscometric measurements. It was also found that a large
decrease in the molecular weight and GLL of
catboxymethyl chitosans relative to chitosan (TABLE 1).
The resulting derivatives have varying degrees of
substitution and average molecular weight.

Conclusions

The analysis show that the origin of chitosan influences
the properties such as degree of substitution and
viscosity average molecular weight of its N,O-
carboxymethyl chitosans.
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FIG. 1. FT-IR spectra of CMCS and chitosan from squid.

TABLE 1. Comparison of the viscosity average molecular
weights and GLL of the CMCS and chitosan from squid.

Sample | GLL [em?/g] Mv [g/mol]
Chitosan from 647 9.36*10°
squid

CMCS 237 2.993*105
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