Preparation of Fungal-Nano chitin crystals: Aplication
to Mushroom (Agaricus bisporus) by-products.
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Chitin is a crystalline polysaccharide of high molecular weight, found in crustacean shells, insect cuticles and in yeast,
green algae and cell walls of fungi. It occurs as a highly-organized micro- and nano-fibril structure [1]. Transformation
of micro-fibrils in nano-crystals can be achieved dissolving the amorphous regions followed by acidic breaking [2,3].
Functionalized fungal-chitin nanocristals (FChNC) can be used in the medical-pharmaceutical and food industry do to
it antifungal activity [4].
In this work we report on FChNC preparation using fungal chitin (Agaricus bisporus) as raw material, obtained by a
sequential process based on the use of proteases, glucanases [5].

 As raw material by-products (stipes and non-marketable
mushrooms) of mushroom (Agaricus bisporus) canning industry is
used. Byproducts were dried in an air-tunnel at 40ºC and milled in a
rotor mill (Milling: Retsch ZM 200) and sieving through a sieve mesh
of 125 mm, obtaining mushroom byproduct meal (MBPM), which
was used as starting material. Deproteinization was carried out by
enzymatic treatment with proteases at pH 8.5 and 55ºC with low
agitation (100 rpm) using an E/S ratio of 0.01 during 3 hours. Total
deproteinization was carried out with NaOH 2 M at 90º during 2
hours. Glucans were eliminated by enzymatic digestion with a
mixture of α-, β-glucanases at pH 8.5 and 55ºC with low agitation
(100 rpm) using an E/S ratio of 0.02 during 10 hours.
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Figure -1. Preparation of fungal chitin from mushroom
by products.
(MBP: Mushroom by Product; MBPM: Mushroom by Product Meal).

 Infrared spectra of the samples were recorded using potassium bromide pellets with an FT-IR spectrometer (FTIR
8300, Shimadzu).

 Preparation of fungal nano-chitin fibres (FNChF) was obtained disintegrating chitin aggregates in a wet-type
grinder, generating chitin gel-suspension. Disintegration was achieved due to a high surface-to-volume ratio.

Figure-2. FTIR spectra of chitin (standard) and fungal chitin obtained.

The concentration of crude fungal chitin obtained by this process is 83 ± 1.8%, being a chitin of good quality, similar to a
standard chitin.
Obtained uniform chitin fibers with a width of
approximately 10 nm which still maintained
their original chemical and crystalline
structures. These fibrils form highly crystalline
regions and disordered (amorphous) regions
that can be turned in nanocrystals via topdown methods such as acid hydrolyses by
dissolving the amorphous regions.
Figure-3. Fungal chitin obtained.

The concentration of raw fungal chitin obtained by this process, determined as N-acetyl-glucosamine, is 83 ±1.8%,
being a chitin of good quality, similar to that commercially available for food and medical uses.
Uniform chitin fibers with a width of approximately 10 nm were obtained, the functionalization of FNChC allows its
use in different composite materials with medical-pharmaceutical and food uses.
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