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INTRODUCTION Measurement of 'H NMR spectrum of the isolated chitosan fraction

Fig. 3 shows 'H NMR spectrum of the isolated chitosan fraction. 'H NMR spectrum of the
Fungal mycelial wastes from biotechnological plants can become free and rich alternative sources of chitin - chitosan  commercial chitosan sample is not shown because of its low solubility at the conditions of the method. However com-
materials, beside the traditional industrial source - shellfish waste materials. Moreover, the fungal chitosans can have  parisons with the published chitosan spectra proved that the isolated fraction is chitosan.
unique properties compared with those derived from Crustacea. n,the ratio of acetyl CH; group (2.0 ppm) and H2 group (deacetylated form, 3.13 - 3.10 ppm) signal intensities
We have tested possibilities of production and some applications of chitin-glucan complex and of the isolated chitosan was calculated as cca 4%. The result is in a good correspondence
strial waste mycelia of Aspergillus niger from a citric acid production plant and Peai ‘ ith a direct spectrophotometric method.
d

of a red anthraquinone dye in Czech Republic. 00 84
The alkali-insoluble cell-wall residue of the mycelia consists main osan, cl from mycelia of Absidia strains with a degree of acetylation of

})Sre})onderance of (1--3)-8-D-glucan. Chitin is thought te mic ! anged from 6 to 15 %, according to Rane and Hoover [6].
-glucan matrix.

EXPERIMENT

Hyphal wall isolation and chitosan

rgillus niger is shown at Fig. 4. Similar
of the chitin-glucan complex from

Aspergillus niger mycelium obtained as ative samples. The globules
(Kazn&jov, Czech Republic), m oxalicum C \ zes of the molecules of the
Republic) as a by-produg of a red a
Mycelia were washed e er and di

extracted from the ali hy

combination and o ages ‘-( M2 2
0.5M-10M aque (1 celium) at 95 or 120°C for 1-3 h to remo
alkali - soluble b itin e insoluble material was washed with DEMI water to
obtain neutral pH and ¢ fr On applying this procedure, an alkali - insoluble fraction
of cell walls consisting 0 J" nplex is left as a white powde i

For chitosan isolation this fr ¥ nsoluble fraction was treated with dilut 0
1g of dry matter) for 1-12 h at pH of the acidic supernatant was i
alkali-insoluble precipitate (presun hitosan) obtained was repeatedly centrifug
water, freeze dried and weighed.
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weight (Sigma-Aldrich) were dissolved in D H=3.1). Chemical Inits d to DSS standard
(sodium dimethylsilylsulphonate). F ‘-,- 3 group (2.0 ppm) and
3.13 - 3.10 ppm) signal intensities degr of the isolated chitosan was esti o
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-

M - derivative o chin - glucan complex

Preparation and AFM analys:
Membranes were prepared by a d
chitosan in 2% (v/v) acetic acid or -
Surfaces of thin films of the samples a ercial atomi

Fig

microscope TOPOMETRIX Explorer (Top f Fig.3. 1H NMR spectrum o 0 = | | flms surfaces
r
N -

1-2% (Wh)

Commercial chitosan PRIMEX

RESULTS and D

Hyphal wall lsola!m and chitosan extra
Yields of the alkali - insoluble material after the treatm
NaOH solutions at 120°C were in the range 15 - 33% or
procedure. There was no significant difference between both
The maximum yields of the chitosan fraction after the treatment
acidic extraction were 13.1 % for A. niger and 11.3% for P.oxalicum
The results are in a good agreement with results published by other au
varied from 1.2 to 10.4 % (of a dry fungal cell weight) of chitosan-like materiz
strains other than Aspergillus sp. Muzzarelli, et al., [4] found 11 - 14% of chitosan itosan and the chitin-glucan complex from
comparable conditions of alkali extraction. also prepar osans and the carboxymethyl derivatives were suitable
Fig.1 shows graphs of dependence of chitosan yields on Na e alkali extraction at 120°C fo or preparation of membranes.

2 h period. The curves are similar for both the mycelia.
The graphs show that substantial yields of chitosan can be obtained
10 mol.I". Substantial chitosan yields from P.oxalicum biomass were achieved ev
in contrast with A. niger biomass (results unshown). The reason of the higher chitosan yields from P.oxalicum
biomass at 95°C can be better availability of chitin for the alkali deacetylation because of a fiber mycelial structure in
contrast to a globular structure of A. niger.

are good alternative source
ger and 11.3% for P.oxalicum.
biomass with diluted solutions of

chitosans were characterised by IR and

H concentrations than B
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To prove that the acid extractable material contains chitosan, its IR spectrum was measured in comparison with [Z] T.];(obawshi, gl];'l(‘;' WifyEwn Mgl Kog;ku lll(ajsngz 1(10; (119188)1’ 118463 -69.
IR spectrum of a commercial chitosan purchased from Sigma-Aldrich (see Fig.2). The isolated fraction gave [6] K.D. Rane, and D.G. Hoover, Process Biochem. 28 (1992), 115-118.
IR spectrum similar to that of the commercial chitosan. The result indicates a strong similarity of both the compounds. This work was supported from the National Agency for Agricultural Research (project QF3286).
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