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Crustaceans vs. Mushroom: A comparison of chitin isolation using green chemistry methods

Abstract:

Due to abundance and renewability, much of the research is based on polysaccharide materials prepared from 
renewable semi-crystalline biopolymers, such as chitin. Chitin is a linear natural polysaccharide found in the 
exoskeletons of crustaceans, the protective tissues of invertebrates, and mushrooms. Fungi and mushroom sources 
have recently increased in importance for the extraction of ‘vegan’ chitin because they can be derived from non-an-
imal sources and are free from potential allergenic proteins. In addition, mushrooms can be cultured specifically 
for chitin production and provide a year-round supply. Fungal chitin is not limited by seasonal and regional varia-
tion, contrarily to crustacean chitin. In addition, biowastes can be considered inexpensive as they can be reused to 
cultivate the fungi. Their growth is conducted under controlled conditions with no need for sunlight. Mushrooms 
can be cultured by stacking on a minimal land area and growing in 2 – 3 weeks, whereas crustaceans require ~12 
months (growth model of Litopenaeus vannamei). This fast growth rate can balance out low chitin yield per wet 
weight of fruit body compared with that for crustaceans. Harnessing fungal chitin is not without some challeng-
es. The chitin yield per wet weight of mycelium or fruit body is relatively low compared with the animal-based 
counterpart. The major perceived obstacle discouraging researchers from working with fungal chitin has been the 
presence of glucans, and the isolation of chitin-glucan complex (CGC), where glucans are covalently attached to 
the polymer. This presentation will discuss the isolation of chitin from mushroom biomass. A special emphasis 
will be given to the characterization of chitin with a discussion of the challenges still to be met in the characteriza-
tion of chitin from fungal sources. We advocate in this presentation that the accurate determination of properties 
of fungal chitin is essential and should be presented in every paper, as these properties influence the polymer 
properties and determine the polymer’s biological activity. While the literature demonstrates few methods for the 
separation of chitin and glucans there is often inadequate characterization of its purity and properties making it 
unclear to understand whether the native properties of the material in the course of chitin isolation are preserved. 
Specifically, the presentation will show the chitin extraction from three different mushrooms – white (Agaricus 
bisporus), shitake (Lentinus edodes), and oyster (Pleurotus ostreatus) using four different methods: 1. traditional 
pulping (using NaOH), 2. extraction with 1-ethyl-3-methylimidazolium acetate ionic liquid (IL), 3. pulping with 
1-butyl-3-methylimidazolium hydrogen sulfate, and isolation using deep eutectic solvent system (DES, [Cho]Cl – 
Lactic acid). A further focus is on the characterization of this polymer to identify different properties and purity. 
Finally, we will conclude whether it is required to separate the chitin and glucans, or CGC can be used directly for 
materials’ preparation. 
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